












2\ ANTOINETTE MEASURES 
TO EVEN FINER LIMITS THAN 
THE MICROMETER 


At the Timken plant her friends all call her Toni 
Cap, but her real name is Antoinette Zahachevski. 
Yes, her father and mother came from Russia, but 
Toni was born in America, and is a typical Amer- 
ican girl all the way from being a high school 
graduate to having a liking for high heels, jewelry, 
basketball and sport clothes. She has one brother in 
the Signal Corps and another in the Infantry. Per- 
haps that explains why she gave up stenography to 
get a job helping to make war material. For Timken 
factories are 100% on war work. 


The machine she is operating in this picture meas- 
ures ten times more accurately than even the mi- 
crometer, that wonderful tool which has always been 
the symbol of extreme accuracy, thousands of which 
are in constant use in the Timken factories. 


But even the “mike”, with its ability to measure 
to limits of 1/10,000th of an inch, is not accurate 
enough to control the extreme precision needed for 
many operations in the making of Timken Bear- 
ings. So, today, many a micrometer in the Timken 
plant has been superseded by almost super-human 
machines, such as the one Toni is operating in this 
picture, which can measure to limits of 1/100,000th 
of an inch. And in the Timken laboratories there 
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are instruments which can measure in terms of one 
millionth (1/1,000,000th) of an inch. 


Precision like that, plus the special Timken-made 
steel used in Timken Bearings, plus the advan- 
tages of Timken Bearing Tapered Design (tapered 
rollers operating between two tapered raceways) 
—explain why Timken Bearings by the hundreds of 
millions are giving unequalled superiority to Uncle 
Sam’s planes, ships, tanks, trucks and gun mounts. 


And when happier days come again, those same 
points of superiority in Timken Bearings, will 
again be available to serve you so well in your 
automobiles and trucks, your railroad cars and 
locomotives, your farm implements, and your in- 
dustrial machinery and mining equipment of every 
kind — wherever wheels and shafts turn. The 
Timken Roller Bearing Company, Canton, Ohio. 
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“ALL THERE IS IN BEARINGS” 
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YOU’LL WANT THE 
HEALD UNIVERSAL DIAMOND 


If the work ground on your Heald No. 72A Plain Internal is all 
straight-hole grinding the standard truing diamond is exactly what's 
required to do a good job of wheel truing. But if you have work that 
involves grinding of radii and tapers as well as straight surfaces, the 
standard diamond of course will take care of straight truing but not 
radii or tapers. 


For truing wheels to special shapes two different methods can be 
employed. One method requires no more equipment than an abrasive 
stick, but should be considered only as a temporary expedient. Using 
this method the operator holds the stick in his hand and manually 
trues a radius or chamfer on the corner of the wheel, using a template 
for checking contour. Even with an experienced operator this is a 
cut and try procedure and consequently is inaccurate and slow. 


The recommended process, if you want speed and accuracy in 
truing special shapes, is to replace the standard diamond unit with 
the Heald Universal Diamond. This truing device consists of a basic 
unit which can be furnished with three quickly interchangeable dia- 
mond attachments each specifically designed for the separate opera- 
tions of radius truing, angular truing, and straight truing as illustrated. 


Here’s a really useful attachment which will give your Heald No. 
72A Plain Internal extra flexibility for grinding a greater varicty of 
work. Can be furnished as original machine equipment or supplied 
for attaching in the field, 
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THIS MIGHT GET YOU OUT OF A JAM Bg 


In truing Radii and Angles 
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WAR IS SPEED—the necessity 
for doing everything faster, and 
better, and more efficiently. It 
intensifies the endless conflict 
against friction. For example, 
the bombing plane of today uses 
thousands of anti-friction bear- 
ings. 


Today, with every energy de- 
voted to Victory, industry wisely 
plans for tomorrow—studies 
product designs; studies the 
swiftly changing markets to 
adapt products to those ever- 
changing demands. 


Use Ahlberg in your planning. 
A competent engineering service 
is at your command. Ahlberg 
engineers are close students of 
product trends. They are helping 
now to create new products, and 
new designs—are helping indus- 
try get ready for the world’s 
vast conversion back to peace- 
time production. 


This kind of thinking is as in- * 
tensely interesting as it is thor- 


oughly practical. Ahlberg’s experience and facilities 
are available—a letter makes the contact. 


Ahlberg Engineering Counsel is available 
at 26 factory branches. 
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-» Gaskets and Oil Seals are playing a vital part in the performance 
> 


of Jeeps and other United States motorized equipment. Victor Manu- ;, 
facturing and Gasket Co., P. O. Box 1333, Chicago, Illinois, U. S. A. 
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Reg. U. S. Pat. Off. 


War Standard for 
Cylindrical Fits 


The Automotive Council for War 
Production, representing more than 
500 industrial concerns, has asked the 
American Standards Association and 
the War Production Board for the es- 
tablishment of an American War Stand- 
ard for Cylindrical Fits, including 
specifications for gagemaker’s toleran- 
ces and permissible gage wear, to be 
developed as soon as possible. This 
means the revision of the Tentative 
American Standard Tolerances, Allow- 
ances, and Gages for Metal Fits (B4a- 
1925) by an ASA War Committee and 
the addition of gage specifications to 
such a revised standard. 

Standard (B4da-1925), in spite of its 
title, does not contain any specifications 
for gaging practice and is in this re- 
spect incomplete. Moreover, this stand- 
ard is not used in the automotive in- 
dustry and has not found wide accept- 
ance in other industries. Industrial 
practice does not conform to a principle 
laid down in Section 1 of the Tentative 
American Standard, that “the extreme 
sizes for all plain limit gages shall not 
excecd the extreme limits of the part 
to be gaged.” 
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With the introduction of women into the production scheme for war 
instruments many new problems were presented that had not appeared 
before. Adjustments have been necessary all along the line. The prob- 
lems of meeting the new conditions have been solved most efficiently at 
the Vultee plant. How they did it and what they have accomplished 
makes interesting reading. 


Production Changes Necessary for Women Workers 


28 
So many wartime uses are being found for the Army Jeep that although 
small in size this tough military vehicle seems to have an assured place 
in the after-war program. Here are a lot of data, some older and some 
brand new but altogether a complete presentation of what it is and what 
it will do. 


The Inrards of Jeep—the Omnipotent 


Short Cuts 32 


On page 32 is another offering of these most popular of features. The 
whole industry is contributing towards making your plant and your job 
more productive. Be sure that vou read them. 


38 


This is a picture presentation that shows the details of this most talked 


Flying Fortress Raid Equipment 


of plane. The arrangement of its many elements and accommodations 


for the working crew as well as many of its other features are shown. 


42 
Drawings and photographs have been introduced to augment the descrip- 


tion of this huge tractor. Its design, its manufacture and its performance 
are all “big time” so you must read this article. 


400 Hp Tournapull Tractor 
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¥%& Seldom noticed, per- 
haps, is the counterbalance spring 
of the Racine High Speed Saw, 
shown above. But what an im- 
portant part it plays in 24-hour- 
a-day production schedules! 


Designed especially for this heavy- 


















































THE BIG JOB OF A LITTLE SPRING 





duty saw by Muehlhausen spring 
technicians, it is a vital part of 
the simplified finger-tip control, 
which speeds up production by 
cutting down handling and load- 
ing time. This spring has all the 
ruggedness to withstand the 
rough treatment of unskilled 
men, yet has the accuracy 





MUEHLHAUSEN 





_& SPRINGS 


EVERY TYPE AND SIZE 








required for careful coun- 
terbalancing—so necessary 


IV MASS biiAdie PRODOCTIVON ./ 


for ease of manipulation by 
women operators. 


You can always depend upon 
Muehlhausen to produce springs 
of unvarying precision and ac- 
curacy for any application; 
springs of any type—compression, 
extension, torsion or flat—hot or 
cold formed. Call, write or wire 
for facts today! 


MUEHLHAUSEN SPRING CORPORATION 


650 Michigan 
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Avenue, 


Logansport, Indianz 


SEND FOR TWO NEW FOLDERS—FREE 


New Die Spring Bulletin illus- 
trates, describes 206 sizes and 
types of die springs. 


New Armament Bulletin shows 
importance of springs for many 
types of war equipment. 
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Production Engineers Find Many 
New Developments at ASTE 





We UDGING by the attendance in the exhibition hall, 
oD the outstanding feature of the eleventh annual 
meeting of the American Society of Tool Engi- 
neers in Milwaukee was the Machine and Tool Prog- 
ress Exhibition, which was participated in by some 
130 manufacturers of machine toois, cutting tools, 
cutting fluids, gages, welding equipment, and basic 
materials. While all of the items on display were of 
interest to the engineers and practical men at the 
convention, there were among the exhibits a number 
of striking new developments, introduced for the first 
time on this occasion. 

Included in the technical program were many papers 
of real merit, some of which may be listed by title: 

Machinability Ratings of Metals and Cutting Fluid 
Recommendations by Prof. O. W. Boston, H. L. Moir, 
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‘Progress 
hibition 


W. H. Oldacre, E. M. Slaughter, representing the In- 
dependent Research Committee on Cutting Fluids. 

Machinability of N.E. Steels, by Prof. O. W. Boston. 

Nitriding of High Speed Tool Steels, by G. Walter 
Esau, E. F. Houghton & Co. ; 

Women in War Industry, by William A. Simonds, 
Ford Willow Run Plant. 

Training of Women for Industry, by J. I. Onarheim, 
Allis-Chalmers Mfg. 

Hyper-Milling and Negative Rake Angles on Sin- 
tered-Carbide Tools, by Malcom J. Judkins, Firth- 
Sterling Steel Co. 

Tools and Methods for High Speed Machining, by 
Arthur A. Schwartz, Bell Aircraft Corp. 

Producing Differential Pinions Commercially with- 
out Use of Gear Cutters, by R. J. Goldie, Timken-De- 
troit Axle Co. 

Plastics in Aircraft Tooling, by George H. Prudden, 
Vega Aircraft Corp. 

Future Possibilities of Induction Heating, by Frank 
W. Curtis, Van Norman Machine Tool Co. 

The principal speaker at the banquet was Brig.-Gen- 
eral H. F. Safford, chief of production service, office 
of the Chief of Ordnance, whose topic was—The Ap- 

(Turn to page 48, please) 
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Production ¢ han g @2s 


By W. Gerard Tuttle 


Director of Industrial Relations, Vultee Field Division, Vultee 
Aircraft, Ine. 


PROBLEM can be a headache or an opportunity. 

If we are to win Victory—and a Peace, each of 

our problems now must be viewed as an oppor- 
tunity. Certainly this is true of the problem of meet- 
ing faster warplane delivery schedules with the pro- 
portion of women workers increasing steadily. 

Women are capable of certain kinds of work. In 
these, their efficiency equals or excels that of men. 
In other kinds, they fall far short of men’s standards. 
Means must be found to substitute for requirements 
they lack and, at the same time, provide full scope for 
their proficiencies. Jobs for which such adjustments 
can be made may be filled efficiently by women. 

The progress made in this direction at the Vultee 
Field Division of Vultee Aircraft, Inc., is indicated 
by the proportion of men to women on the payroll. 
Since we began hiring women workers in April, 1941, 
the number has been increased steadily and now totals 





almost 40 per cent of the shop personnel. 


Job Simplification Effect 

Results of the process by which this has been ac- 
complished — and will be continued—are both en- 
lightening and encouraging. The necessity of hiring 
women for direct production jobs has reacted advan- 
tageously upon the job simplification program, which 
has made it possible for us to be the first military air- 
craft producer to employ women in the shop. 

Under the impetus of war production, systems to 
supplant reliance on individual craftsmen began to 
appear. Volume output makes job simplification es- 
sential. One of the first steps in sheet metal fabrica- 
tion, for instance, was to provide a template for each 
part, thus eliminating checking back on finished air- 
planes, and making even blueprint reading unneces- 
sary. From a hiring standpoint, that made it possible 
to employ less experienced applicants. Hence, 
a far greater labor supply was tapped. 

The next move was to supplant these ref- 
erence templates with tools for each op- 
eration. Such items as profile and = saw 
blocks, drill jigs, dies, flat templates for 
power brakes and form templates for circle 
shears were supplied. Used in combination 
with machine tools for which they were in- 
tended, they made each fabricating opera- 
tion a comparatively simple routine. At 
routine repetitive operations that are not too 
strenuous, women excel. 





For this reason, we 
have been able to hire them for about 30 
per cent of the jobs in the sheet metal de- 
partment. 

Job simplification, if directed toward pro- 
viding advantage for the special proclivities 
of women, makes possible the successful tap- 
ping of this comparatively new field of inex- 
perienced, feminine labor. It has been pos- 
sible to find a few women who can handle 
jobs designed for men. There are too few 
of them, however, to fill the large gaps in 


The light tubing assembly joins a pneumatic rivet 
gun and bucking bar to enable this woman to ac- 
complish the work that formerly required two men. 
Suspended from a traveling counter-balance and 
operated by a trigger on a gun handie, its use re- 
quires but little more effort than firing a _ pistol. 
The revolving jig gives ready access to both sides of 
the panel assembly to be lifted. 
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labor ranks left by men being called into the 
armed forees. Actually fitting jobs to women 
yegins with viewing the problems in much 
the same way that is necessary when pro- 
duction of all-metal airplanes is to be con- 
verted to take advantage of non-critical ma- 
terials such as plywood and plastics. Speci- 
feations of the new materials must have 
frst consideration. 

In listing the general 
women available for war work, it is neces- 
sary to note first that they have not had in- 
dustrial experience. Consequently, they lack 
the coordination expected of men, which 
makes the latter efficient in the use of tools. 
Many women come into the plant directly 
having been em- 


specifications of 


from their homes, never 
ploved at any job sufficiently long to acquire 
good work habits. 


Legal and Physical Limitations 

There are certain legal prohibitions to be 
considered. It is not permissible in California 
to require Women employees to lift anything 
that weighs more than 25 pounds. They 
must be given a rest period of not less than 
ten minutes every two hours. During that 
lime, they must have access to facilities that 





enable them to lie down if they so desire. 
War makes every minute precious. The only 
alternative for the ten-minute rest period is 
to carry out arrangements whereby they 
May sit down at their work. If the job is such that 
they must stand in one place, latticed platforms called 
“duckboards” must be provided to insulate them from 
contact with concrete factory floors. 

From the physical standpoint, women are not con- 
structed for the same type of bodily effort as men. 
They weigh less, are shorter and not as strong. But 
they are not just proportionately smaller and less 
powerful, as compared with men. Their thumbs are 
Shorter and their index fingers are longer. Conse- 
quently, they show a marked difference in dexterity. 
The construction of their arms is such that they are 
unable to bring as much pressure to bear in such op- 
erations as handling a screw-driver. 

inasmuch as we build airplanes at Vultee, we find 


an aircraft term serves well to describe yet another 
difference in women. Their center of gravity is 
lower. A man “throws his weight into a job” much 
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Vecessary f or Wo men 


Workers 





Important in positioning assemblies to be worked on by women is 
consideration of the fact that they can operate a good deal more 
efficiently at a level in relation to their height than would be 
preferable for men, 


differently than a woman. Furthermore, a man braces 
a rivet hammer against his chest without injury. 
Women are subject to development of cancer in the 
pectoral region if they follow such practice long. 
Therefore, it is both essential to their health and 
more productive to enable them to hold such tools 
more nearly in line with the pelvis. 

Psychologically, women are more prone to dis- 
couragement than men. They require more praise 
than censure. They react to working conditions more 
quickly and are less troubled with the details of their 
job than they are with the people with whom they 
work. 

Most of the foregoing represent limitations of 
women in reference to jobs customarily held by men. 
Strongly indicated is the need for compensating fac- 
tors in order to fit these jobs to women. 

On the other hand, women thrive on routines, con- 


















tinued repetition of 
which would drive men 
to distraction. Once 
they learn a job, so long 
as they are not faced 
with the need to use 
their own initiative or 
make a decision, they 
can be depended upon 
to do that job exactly 
as told. In the event 
trouble does arise, they 
bring it immediately to 
the attention of their 
supervisor. This fact 
makes possible the close 
control of production 
quality. Women also 
are faster than men at sorting small objects or any 
operations requiring digital dexterity. 

Let me ask that you recognize these statements as 
being true only in general. They constitute high- 
lights of the rough specifications pertaining to this 
new source of labor supply with which we are con- 
cerned. 


Fitting Jobs to Women 

In the degree to which these inclusive points are 
met by factory adjustments, it may be said that jobs 
are fitted to women. The degree to which they are 
not met qualifies the type of individuals that may be 
employed to fill them. For instance, the moving con- 
veyor line for handling the prime painting of sheet 
metal parts at Vultee can be “manned” by women 
with the arms, shoulders and stamina that would 
equip them for a job waiting table. 

Meeting the manifold problems of fitting jobs to 
women requires the cooperation of all departments. 
Supervision is the backbone of an industrial organiza- 
tion. Vultee has been especially blessed in this re- 
spect. It follows that the supervisory training effort 
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(Left) Power tools replace the hand-driven screw drivers qy 


(Center below) Pneumatic drill press feed operated by « fo4 
pedal avoids drill breakage and enables women to show mor 
efficient results than formerly was possible with skilled me 
operators. Note the special floor mat that supplants previous ud 
of duck boards to insulate women from contact with paved fag 


wrenches commonly used when men were employed. 


tory floor. 








When it comes to heavy lifting, an ingeniousl) 
simple device such as this pivoted crane with 
counter-balance makes light work of installing 
assemblies that cannot be reduced effectively 
to the 25-lb. limit legally allowable. 


of the education division of industrial relations finds 
fertile ground in which to take root. 

They are schooled in understanding the psycho- 
logical traits peculiar to women. A woman is loyal 
to a boss whose competency and understanding she 
admires. Supervisory training attempts to develo} 
further the natural capacity of foremen and assistant 
foremen to fulfill this requisite. 


Machines Designed for Women 

All ot the facts I chose to term “general specifica 
tions,’”’ when discussing them a moment ago, are pre 
sented to supervisors as background that may help 
them to recognize details of the problem and find 
solutions. Let me cite here an interesting instance. 
Parts being milled in machine shop must be clamped 
in position on the moving table that feeds them 
through the cutter. A former clamp, or vise, em 
pleyed at Vultee for this purpose, was one actuated 
by a crank. It served well, so far as was known, and 
its quick action saved an appreciable amount of time 

(Turn to page 74, please) 
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HESE photos show two designs 
T:: tanks with which China’s 
motorized units are equipped. Each 
fleet is named, in Chinese fashion, 
after an animal known for its 
ferocity, such as the tiger or the 
dragon. In the one photograph the 
name can be seen on the side of the 
turret, the tanks being a part of 
the “lung” or dragon fleet. These 
pictures were taken in the Hunan 
Province of Central China where 
the famous battle of Changsha was 
fought with the Japanese. 
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S40 MANY wartime uses are being found 
for the Army 44-ton 4x4 truck popu- 
larly known as the Jeep, that although 
small in size this tough military vehicle seems to have 
assured a place for itself after the war. On the 
deserts of Egypt and Libya, through the swamps and 
jungles of the South Pacific islands, over the slopes 
of China, Tunisia and the Russian Caucasus, its per- 
formance has been reported as brilliant. 






Besides the 
routine of reconnaissance, and the transporting of 
troops and supplies to the front, Jeeps pull bogged 
trucks out of mud holes and ditches, plow furrows 
for telephone lines, tow bombers, and do other difficult 
jobs. Some have been outfitted as fire- 
fighting units, others equipped with 
snow plows for clearing roads, while 
many have been converted to ambulances, 
field telephone units, field radio stations. 
searchlight mounts, machine-yun com- 
bat cars for swift raids through enemy 
lines, and anti-aircraft units. In the 
midst of action they are handy for tow- 
ing 37 mm. field pieces to places where 
concentration of fire power is needed. 
Originally the Jeep was intended for 
Army scout work and messenger ser- 
vice. 

In exploring its peacetime 
bilities, tests conducted by the United 
States Department of Agriculture at the 
Tillage Machinery Laboratory at Au- 
burn, Ala., have proved it to be “highly 
useful in plowing, harrowing and other 
field work,” according to R. B. Gray, 
head of the department’s Farm Equip- 
ment and Research Division. Pulling 
a 16-inch plow, a seven-inch furrow was 
cut in an acre of cotton bottom land in 
1.72 hours, during which time the Jeep 
consumed 2.32 gallons of gasoline. The 
drawbar horsepower was 8.51 hp, the 
drawbar pull 862 pounds, and the speed 
3.7 mph. In another experiment, when 
tested with the bureau’s dynamometer— 
which is used to determine the drafts 
of plows in various soils—this 1,-ton 
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How many soldiers 
will a Jeep hold? 
The design number 
is four men with 
equipment, but in 
the front Jeep of 
this Russian aniti- 
tank unit on the 
way to the front, 
there are nine sol- 
diers. In addition 
each Jeep is towing 
an anti-tank field 
piece. 


The Innards of 


truck with its four-wheel drive pulled 1300 pounds 
without wheel slippage. 

Encouraging results also are being obtained in 
preparing the soil on a farm near Toledo, O. In 
discing 20 acres with the field so muddy that chains 
were required on all four wheels, the job was ac- 
complished on 20 gallons of gasoline. During another 
experiment, working a 20-acre field with a 16-disk 
(three-horse) drill required 10 gallons of gasoline. 
In previous years the consumption of a heavy tracto) 
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(Above) Top view of the chassis. 


(Below) Underside view of the chassis. 
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on this same job was 66 gallons. The practicability were available to farmers today, they would con- 
of the Jeep was further demonstrated when a 1700- tribute considerably to relieving the farm manpower 
pound wagon loaded with 4500 pounds of corn was shortage. 
hauled 13 miles, and the gasoline consumption for This truck, which was developed by Willys-Over- 
the round trip was one gallon. land in conjunction with Army engineers, now is in 
Tests so far indicate the future of Jeeps is in the volume production at the Toledo plant of Willys-Over- 
rural districts—on the farms, at lumber camps, quar- land and the River Rouge plant of the Ford Motor 
ries, mining operations, ete. If these husky vehicles Co. Although much of the design is conventional, it 


J KEP- The Omnipotent 


By James KR. Custer 


The Jeep pulls 1300 pounds in this 

dynamometer test at the Auburn 

test farm. of the Department of 
Agriculture. 














Major Specifications of U. S. Army 14-Ton 4 x 4 Truck 


General Data Clutch 
Wheelhaise—80 in hype —sSingle, dry plate 
Tread ~-{814 in. Cwith ombat wheel a) Torque capacils 132 lb-ft 
) Driven plate dia.—ID 5% in., Ol) 77, in 
Overall width—62 in Pressure plate springs—3 
Overall length—132!, in Clutch release bearing type—Seimled ball 
Overall height (normal load)—69*% in bearing (prelubricated) 


(top up), 5144 in. (to top steering wheel) 
Maximum payload—s00 Ib. 


aw se 
Maximum trailed load—1000 Ib fransmission 
Shipping weight (less water, fuel and Type—Synehronous mesh 
tins)—2125 Ib Speeds—3 forward, 1 reverse 

Rowd weight—2315 Ib. Gear ratios—Low 2.665, second 1.564, high 
(it weight— 3125 Ib 1:1, reverse 3.554 

. ° x e , 

Engine Electrical System 
Ty lL. head, 4 cylinders Battery—6 volt, 45 plates, 116 amp-hr. 
Bo X stroke—34 in. x 4° in Generator—Two-brush type, 40-amp max. 
Piston displacement—134.2 cu. in output 
3 pression ratio—6.48 to 1 Regulator Voltage and current, circuit 
Mit BHP—60 at 4900 rpm breaker unit 
M torque-—105 lb-ft at 2000 rpm Starting motor drive—Outboard Bendix 
\i leaner type—Oil bath 
()j } . , Ws) ‘ » le » 
a1 ai on Front and Rear Axles 
lel tilter type—Multiple disk 
Fuel tank—15 gal Type—Full floating 
Co 2 system—11 qt Drive—Through springs 

Drive gears—Hypoid 
Gear ratio—4.88:1 
Transfer Case Road clearance—S 7/16 in : 
oe Universal joint type (front axle)—Bendix, 
ly Two-speed with front axle de- Rzeppa or Tracta coustant velocity 
ching 


ratios—Low 1.97, high 1:1 Front and Rear Springs 
: Ty pe—Semi-elliptic 
. . . ° p 
Propeller Shafts and Universal Length (between eye centers) — Front 


* - 36% in., rear 42 in. 
; Joints Leaf width—1*; in. 
rn ller shafts—2, tubular type Leaves—Front 8 (2-leaf torque reaction 
1 rsal Joints—4, needle roller bearings spring on left front), rear 9 


Service Brakes 
Ty pe—4-wheel hydraulic 
Lining area—117.8 sq. in 
Drum dia.— in. 


Wheels 
Rim size—16 x 4.00 drop center Ccombat 
Wheels, 16 x 4.50) 
Tire size—16 x 6.00 
Tire tread — Highway (combat wheels, 
mud and snow type) 


Steering Gear 
Type—Cam and twin pin lever 
Ratio-—-Variable, 14-12-—14 to } 
Min. turning radius--18 ft. 


Frame 


Type—Reinforced parallel channel 

Side rail—Max depth 45/16 in., ftange 
width 1%, in., thickness 3/32 in. 

Crossmembers—Five (K member at rear) 

Length—122°4 in. 

Width (front, rear)—-29\%4 in 

Weignt—140 Ib, 


Hand Brake 
Type—Mechanical 
Location—On drive shaft at rear of trans- 
fer case 
Lining area—387.13 sq. in 
Drum dia.— in. 


Shock Absorbers—Front 
and Rear 


Type-—Hydraulic 
Action—Direct, double 
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A Max Millar copyrighted drawing of the 
Jeep, reproduced here by courtesy of 
The Autocar (London). 


has a number of interesting engineering features, the 
most outstanding of which is the four-wheel drive, 
which with mud-type tires accounts for its remarkable 
traction. As a driving and steering unit the front axle 
shaft assemblies include universal joints, which are 
enclosed in the steering knuckle housings. Regular 
universal-joint equipment consists of either the 
Rzeppa, Bendix or Tracta constant-velocity types. The 
conventional-type differential, parts for which are in- 
terchangeable with those of the rear axle, is mounted 
in a housing similar to that of the rear axle. On the 
front axle housing provision is made for mounting 
the steering knuckles. Like the rear axle, the front 
axle is of the full-floating type (see illustration) and 
has hypoid drive gears. The axle shafts and universal 
joint assemblies can be removed without dismantling 
the steering knuckles. 

In the plan view the engine is offset slightly to the 
left of the chassis centerline and with the transfer 
case extending to the right at the rear of the trans- 
mission case, this arrangement allows adequate space 





Top Money for a Jeep 


icv much trouble the Jeep is giving the Axis in the 
Battle of Africa was revealed in recently cap- 
tured orders, according to a copyrighted special dis- 
patch to the Philadelphia Evening Bulletin. To spur 
on its soldiers the Italian High Command is offering 
cash prizes and leaves for destroying or capturing Al- 
lied equipment, which was itemized down to a pick and 
shovel. A Jeep was listed at 2000 lire and a possible 
leave, a plane at 2000 lire and a tank at 1000 lire. 
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at the right side of the engine oil pan for the fre 
propeller shaft. In combination with the transmis- 
sion, the transfer case provides six speeds forward 
and two speeds in reverse. The transmission, which 
is the conventional three-speed type with synchronized 
second and high gears, has its gearshift lever in the 
floor. Next to it at the right is the transfer cuse 
lever that controls a dog clutch for engaging or dis- 
engaging the front drive. The third lever on the 
right selects the low and high auxiliary gear ratios 
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in the transfer case and there is also a neutral posi- 


tion for disengaging the axles when using a power 
takeoff. The maximum permissible road speeds in the 
different gear positions are listed on the Caution 
Plate as follows: 








Transfer Case in 


Transmission in High Range Low Range 


High 65 mph 33 mph 
Intermediate 41 21 
Low 24 12 
Reverse 18 9 





Incorporated in the Jeep chassis are a number of 
the basic units of Willys standard commercial vehicles, 
including the 60 hp engine and the clutch. To meet 
military requirements there were added such items 
as an oil-bath air cleaner, fuel and oil filters, a crank- 
case ventilating system, and rust proofed valve springs. 
Resistor-type suppressors, together with bonding and 
shielding, are used in the ignition system to prevent 
interference with radio communication. Filters are 
installed in several of the electrical circuits for the 
Same purpose. The engine cooling system is of the 
Pressure type, the operating pressures going up to 
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Steering split type tie rod and belt crank. 


A pri! 15, 1943 
















SSS 
KK 


SS 






“, %! 


The full floating front axle with Bendix uni- 
versal joint. Rzeppa (above) and Tracta 
joints (below) also are regular equipment. 
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Left front spring and 
rear eye mounting. 








about 414, psi. Vacuum in the radiator is relieved by 
a valve opening at 12 to 1 psi. Likewise, the fuel 
tank under the driver’s seat has a pressure type cap, 
the vapor pressure on the fuel amounting to about 
1's to 2 psi. The generator at the right side of the 
engine is mounted on special brackets which permit 
the fan belt to be disengaged when a stream is to be 
crossed. Skid plates are provided under the power- 
plant and transmission for sliding over rocks and 
rough ground. 

Several interesting engineering features have been 
included in the suspension system. The left of the 
eight-leaf front springs is reinforced with a torque re- 
action spring to prevent “wrapping up” and two leaves 
of this front spring are made of heavier gage steel 
to compensate for the extra weight on that side: 
Eyes of the front and rear springs are fully wrapped 

(Turn to page 79, please) 











With more than 220 different types and sizes of rivets in 
use at the Fisher Body aircraft plant, hand sorting of sal- 
vaged rivets presented a difficult problem, so Fisher engi- 
neers developed this machine to do the job faster and 
more economically. It now is being operated on two shifts 
daily and its average output is 200 lb. of sorted rivets per 
day. The primary selector at the far left consists of perfor- 
ated, revolving cylinders which sort them according to 
thickness. Then they are placed in the hoppers at the 
center of the machine, from which they are carried on a 
pronged trough down to the rotating disk-like selectors at 
the right. This selector first sorts them according to head 
type, then separates them by lengths. 


Right: 

Unable to obtain standard equipment, a manufacturer 
rigged up this ingenious multiple fixture for drilling die 
castings. Six Van Dorn portable drills, mounted on slides 
on the stationary table, and wired to a common switch con- 
trol, move in simultaneously to drill six holes in the cast- 
ing, which is held in the center fixture equipped with drill 
bushings to guide the drill bits. Springs on the end of 
each slide return the drills to their original position. Cool- 
ant is piped into the center fixture and through a trough 

to a tub surrounding the entire setup. 














Left: 


As a large user of high-speed steel, particularly in cutting 
cooling fins on cylinder barrels of aircraft engines, Con- 
tinental Motors Corp. now effects important savings by 
using scrap high-speed steel sections joined to a_ mild- 
steel body by welding. The accompanying photograph 
shows how this concern fabricates such tools by cham fering 
the edges at the joints and then joining them with Castolin 
Eutectic low-temperature welding alloy. This low-temper- 
ature alloy effects a joint at 1300 F. with only localized 
heating, thus preventing annealing of the high-speed steel 
and leaving the cutting edges unaffected, it is claimed. 


A new and faster method of sharpening bore reamers or 
reamers with connecting tapers, such as are used for 
reaming cartridge chambers, has been announced by 
Barber-Colman Company. By this method the sharpening 
time is reduced to approximately 30 minutes per picce. 
and up to 300 chambers are reamed per sharpening. The 
method involves the application of a special fixture to the 
standard Barber-Colman combination sharpening machine. 
So far this fixture has been adapted to 20-mm, and 30- 
and .50-cal. guns. In the course of development it was 
found that the face hook required on the reamer prede- 
termines the cam development, and that the clearance has 
no effect on the results the cam will produce. The fix'ure 
is adjustable also for face sharpening to correctly prepare 
the reamer for diameter sharpening. 
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dn improved device for inserting rivets in 
aircraft fabrication has been devised by en- 
gineers of the Product Research Division. 
Murray Corp. of America, and is known as 
the Riv-N-Jector. Its mode of operation is 
shown by the two accompanying sketches. 
In sketch 1 the injector is gripped like a 
pencil and its jaws are placed on the work 
so as to straddle the hole into which the 
rivet is to be inserted. In sketch 2 a slight 
downward pressure has been exerted in the 
tool, which forces the rivet into the hole and 
simultaneously releases the next rivet into 
a position ready for insertion. 











The top of the cylinder head of aircraft engines must be lapped 
to ensure an oil-tight joint. This was formerly done by three men 
by hand, the time required being 24.9 man-minutes, and the 
production 7.23 per hour. Allison Division of General Motors 
Corporation developed an automatic precision lapping machine 
(see illustration) which cut down the man time to 2.72 minutes 
and raised the production rate of 12.2 per hour. Two men were 
released for other work. 























A gage which is said to “weigh a hole” has been devised 
by two employes of Willys-Overland Motors, Inc.—Frank 
Speke and Clarence Reynolds. The problem was to ac- 
curately gage the weight of 155-mm shells. It was found 
that this depends largely on the dimensions of the cavity, 
which is cylindrical over part of its length and tapering 
over the remainder. The measurement is made by means 
of the gage illustrated herewith, which consists essentially 
of a rod over which are assembled two telescoping tubes. 
the inner one of which carries two three-armed spiders. 
one of fixed, the other of adjustable diameter. There is 
a scale graduated in pounds on the outer end of the 
inner tube, and a datum line on an exposed part of the 
rod, and when all three moving parts have been moved 
to the limit, any possibble overweight of the shell can be 
read off directly on the scale to the left of the zero mark. 
and any underweight to the right thereof. 


This special machine. developed by Ford production engi- 
neers and built by H. R. Krueger & Co., drills long oil 
holes in propeller shafts for Ford-built P & W aircraft 
engines. The box-like unit beside each quill and spindle 
is a hydraulic pressure mechanism which automatically 
withdraws the drill to eject chips when the flute becomes 
full or the drill becomes dull. If undue end pressure is 
exerted on a drill, the unit withdraws the drill from the 
work and will remain out of operation until proper cut- 
ting conditions are restored. 
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By O. F. Zahn. Jr.* 


Diesel Consultant 





HEN attempting to alter the general trend of 
the quantity-speed curve by means of check- 
valve springs, the designer must be carefui 
not to change the duration and not to add dribble, and 
in addition he must be on guard against “bumpy” 
quantity-speed curves that are sometimes obtained 
with light springs. To find such undesirable bumps it 
is necessary to explore the speed range in very small 
steps, either in the injection laboratory or in the 
dynamometer. Curves taken on an amplified scale 
with three spring forces are shown in Fig. 10. Curves 
1 and 2 were obtained with identical parts, except 
that in the case of 1 the check-valve spring was not 
compressed quite as much by its retaining screw, giv- 
ing a lower valve-opening pressure. This resulted in 
quite a sharp bump at 600 rpm, and a lesser one at 
640 rpm. Both these disappeared when the spring 
was compressed more (curve 2), but a slight dip 
then resulted at 550 rpm. 





Another, longer spring 


CHECK VALVE vo P 
| 25 LB/SQ IN 
2 75 LB/SQ IN 
3 


40 LB/2sQ.1N 
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480 520 560 600 640 680 720 
RPM OF PUMP 


Fig. 10. Effect of spring of retracting check valve on 
smoothness of curve. 
0.525-in. plunger, 3/32 by 28-in. pipe, closed nozzle, 2100 
Ib. per sq. in. valve-opening pressure. 


gave curve 3, which was the smoothest of the three 
and was quite satisfactory on the engine. Increasing 
the force on the check-valve stem tends to damp out 
and resist the action cf pressure waves which cause 
bumps and discontinuities in the curve. 

Another damping factor in the injection system is 
the friction in the pipe between pump and nozzle. In 
Fig. 11, the pipe with an ID of 0.125 in. gave a 
rougher curve than the pipe with an ID of 0.062 in. 
The improvement was due to the greater flow resis- 
tance of the smaller pipe, a factor which, since it was 
greater at high rates of flow, reduced the quantity at 





* Abstract of a paper presented at the Second Fuel Injection 
Symposium at The Pennsylvania State College. 
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200 400 600 800 1000 1200 
RPM OF PUMP 


Fig. 11. Effect of pipe diameter on quantity 
and duration, 
Plain check Valve, 36-in. pipe, closed nozzle, 
1650 Ib. per sq. in. valve-opening pressure. 


high speeds. This gave a flatter quantity-speed curve, 
and an examination of this alone might lead to the 
conclusion that the smaller pipe was the more desirable 
of the two, but the upper set of curves, showing dura- 
tions, indicates that this may not be the case. Dyna- 
mometer tests showed that when the quantities were 
made equal, the engine pulled 6.5 lb more beam load 
with the larger pipe at 1800 rpm (900 rpm pump 
speed). However, the larger pipe did give an undesir- 
able drop in the torque curve corresponding to that 
shown at 500 rpm and below. A compromise pipe of 
3/32 in. ID gave the best overall results on the engine. 
The effect of pipe diameter is shown by comparing 
the lower curve of Fig. 4, where an 0.062-in. ID pipe 
was used, with curve C of Fig. 5, where a 0.050-in. 1D 
pipe was used. The resistance to flow with the smaller 
ID changes the trend of the curve from upward to 
downward with increase in speed. All other parts of 
the injection systems were identical in both cases. 
Having dealt with pump and pipe, we will now 
examine the effect of the nozzle on the quantity-speed 
curve. Fig. 12 has been plotted from additional data 
on the injection system used in Fig. 1. Since this was 
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Part Two 


Part One appeared in the 
April 1, 1943 issue of AUTO- 
MOTIVE and AVIATION INDUS- 
TRIES. 


of Fuel [njection Systems 


an open nozzle, the injection pressure depended almost 
entirely on the orifice diameter, so that when a larger 
orifice was used the pressures at higher speeds were 
much less. This caused less slide-valve leakage and 
hence increaed the quantity of injection. This being 
asystem with a minimum of compressibility effect, the 
injection pressures increased nearly as the square of 
the speed, hence at low speeds the differences in pres- 
sures are small. With the same setting of the pump 
quantity control, the quantities are the same at 250 
rpm. 

Curve A in Fig. 13 is the lower curve of Fig. 1. 
Curve B was obtained from the same system, except 



































40 
A- OPEN NOZZLE, 028 IN. ORIFICE, VOP 400. 
B-CLOSED NOZZLE,.0331N. DIA. ORIFICE, VOP 3500. 
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Fig. 13. Quantity-speed characteristics with open and 
closed nozzles. 


Other data as in Fig. 1 


that a closed nozzle with larger orifice was used. Curve 
B rises because the injection pressure was more nearly 
constant than in A, which means that the time element 
in leakage predominated and the throttling effect of 
the pump slide valve predominated over any compres- 
sibility effects. A minor factor contributing to this 
increased leakage at low speeds is the introduction of 
the lapped stem of the closed nozzle. 

The effect of the valve-opening pressure of a closed 
nozzle in a system in which compressibility, leakage 
and throttling are all present in the usual degree, is 
Shown in Fig. 14. The higher the valve-opening pres- 
Sure, the more nearly the injection pressure will be 
constant over the speed range, i.e., the greater will be 
the influence of the valve-opening pressure on the in- 
jection pressure. The upper curve, which was obtained 
with x valve-opening pressure of 700 Ib. per sq in., 
rises steadily with speed up to its mid-point. That this 
rise was due more to slide-valve throttling than to 
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Fig. 14. Effect of nozzle valve-opening pressure on 
quantity-speed characteristic. 
Plain check valve, 1/16 by 20-in. pipe, closed pintle nozzle. 


leakage is indicated by the fact that with higher valve- 
opening pressures the curves rose less. In these tests 
the pump quantity control was kept in a fixed position, 
so that the reduction in quantity due to the increase in 
valve-opening pressure could be seen directly. 

Fig. 15 is a comparison between two different closed 
nozzles A and B run at two different quantity control 
positions 1 and 2. Nozzle A showed a peak at both 
loads, the peak at heavy load being at 600 rpm and at 
light load at 700 rpm. There was a slight peak with 
nozzle B at heavy load at 1200 rpm. Both nozzles had 
the same valve-opening pressure, valve-closing pres- 
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Fig. 15. Effect of nozzle design and of quantity- 
control setting on quantity-speed characteristic. 
Retracting check valve, 3/32 by 25-in. pipe, pintle nozzles, 
2000 Ib. per sq. in. valve-opening pressure. 
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sure, and orifice area; they differed in stem displace- 
ment, leakage, and stem period. 

The curves for the two different loads and the cor- 
responding nozzles are roughly parallel at any par- 
ticular load, which means that the quantity-speed curve 
will be approximately the same for both the large and 
the small engine. In other words, changing the posi- 
tion of the pump quantity control results in a family 
of similar curves. This is not the case with all injec- 
tion systems, nor does it always hold over the entire 
load range, as may be seen from Fig. 16. At maximum 
load the curve falls rapidly with speed; at light loads 
it is fairly flat, and while idling the injection quantity 
actually rises with the speed. The injection. system 
thus may be well suited to an engine of a particular 
size, say one requiring 45 mm* of fuel at full load, yet 
be entirely unsuited to an engine requiring twice that 
amount. 

The setting of the quantity control may be termed 
an “operating” factor as distinguished from the pre- 
viously considered “design” factors. Another such 
operating factor is the pressure at which fuel is sup- 
plied to the injection pump, the effect of which is 
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Fig. 17. Effect of supply pressure to injection pump 
on quantity-speed characteristic. 
% 16-in. plunger, no check valve, 4% by 29-in. pipe, closed 
nozzle, 1800 Ib. per sq. in. valve-opening pressure. 


36 


shown in Fig. 17. The figures on each curve indicate 
the supply pressure in psi. Improper filling results iy 
a lowering of the curve at high speeds. Other injec. 
tion characteristics in many cases were quite satis. 
factory with the lowered supply pressures. 

Another operating factor is the pump drive. Tor. 
sional vibration, backlash of gears or couplings, etc., 
all have their effect. A rather extreme case is shown 
in Fig. 18. The pump was driven by a synchronous 
motor through belts, coupling, and gears. In one case 
the usual test-stand flywheel on the pump end of the 
coupling was used, while in the other case it was re- 
moved. No other changes were made. 

Having shown that there are several factors that 
influence the quantity-speed curve, the question arises 
as to how we can best control the curve by means of 
these factors. The design factors—cam, clearance of 
parts, shape of ports, check valve, pipe inside diameter, 
nozzle valve-opening pressure and design—also affect 
other injection characteristics, such as duration, atomi- 
zation, injection lag, and dispersion, so the use of 
these factors in obtaining the desired curve is subject 
to limitations. The check valve is the design factor 
most frequently used to alter the curve, since it pro- 
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Fig. 18. Effect of steadiness of pump drive on quan- 
tity-speed characteristic. 

Retracting check valve, 3 

2000 Ib. per sq. in. 


32 by 21-in. pipe, closed nozzi 
Valve-opening pressure 


vides the greatest degree of control and is easily 
altered for individual applications. In systems with 
little compressibility effect, however, it can do little; 
in other systems its effects on duration and dribble 
must be carefully watched. Operating factors have not 
been used specially for the purpose of altering the 
curve, and it may be that supply pressure offers some 
possibilities in this direction. 

A third group of control factors are the external 
devices specially made for this purpose. One such 
device is the Henschel torque control (Ref. 2). An- 
other consists of a spring-loaded stop working in con- 
junction with a normal variable-speed governor. Since 
the operator controls only the governor, the ‘orce 
against the stop is never greater than that of the gov- 
ernor spring, which is a maximum at low speeds and 
decreases with increase in speed, due to the effect of 
centrifugal force. Like the Henschel torque control, 
it cannot be used to increase the quantity with in- 
creasing speed. Probably the most highly developed of 
external devices is the full-governor-controlled stop, a8 
described by Alden (Ref. 3). In such a device a g0% 
ernor, separate from the normal speed-regulating £0 
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bmor, operates a cam which forms the stop. This 
method makes it possible to obtain almost any desired 
shape Of curve covering the whole speed range. An 
,dvantage of devices which act on the quantity control 
sults from the fact that the primary purpose of this 
ontrol is to change the quantity. The probability is 
that such devices will come into wider use as diesel 
ngines become more flexible. 


Conclusions 
1. The most desirable quantity-speed curve of the 
injection system depends on the service for which the 
angine is intended. 
2. The curve of the system is affected by three im- 
portant factors, viz., leakage, compressibility, and 
throttling at the pump quantity-control valve. 

3. Compressibility decreases the quantity with in- 
rease in speed. Its effect is greater the greater the 
ncrease of pressure with speed. 

4. Throttling increases the quantity with increasing 
peed. Its effect is greater the less the increase in 
yressure With speed. 

5. Leakage will decrease the quantity at high speeds 
{the increase in pressure with speed is sufficient, and 
t will decrease the quantity at low speeds if the in- 
crease In pressure with speed is small. 


RITISH tanks are equipped with rear drives and in this 
cutaway view of the Matilda Mark II tank is shown 
a typical installation with the transmission and power 
plant located just ahead of the final drive mechanism. 
Two six-cylinder 95 hp engines supply the power. The 
Matilda tank weighs 25 tons and its maximum speed is 
eported to be between 15 and 20 mph. The armament 


A—Loader’s folding seat 
B—Position of starboard lever 
With hood swung fully back 
Driver's seat raised 
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COMMANDER IN MAIN HATCH 


6. The relative importance of these three factors 
depends on the design factors, such as the volume of 
high-pressure fuel, the design of the cam, slide-valve 
clearance, port shape, check-valve retraction, pipe, the 
valve-opening pressure, the orifice size of the nozzle, 
ete. 

7. Other effects on the curve are produced by operat- 
ing factors such as the temperature, supply pressure, 
pump-drive conditions, and the particular setting of 
the pump quantity control. 

8. None of these factors should be used to alter the 
curve until the effect on other injection characteristics 
has been determined. 
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British Matilda Tank 


consists of a Vickers 2-pounder gun and a Besa machine 
gun in the turret, which has a 360-degree traverse. Its 
normal crew is four or five men—a commander, one or 
two gunners, a wireless operator who also loads the two- 
pounder gun, and the driver in the front compartment. 
Once the tank goes into action, only the commander sees 
much of what happens on the field. 





Drawing by 
Ss. W. Clatworthy 
Copyright, S. W. Clat- 
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Flying Fortress releasing a 

salvo of bombs on _ the 

enemy. The target is 3 
miles below. 


(Right) The radio opera- 

tor’s compartment, ahead 

of which is the bomb bay 
and pilot’s cockpit. 


(opyright ‘“‘The Aeroplane’’ (London) 





(Left) The nose compart- 
ment accommodates the 
navigator, bombardier and 
front’ gunner. On each 
side of the nose is the uni- 
versal mounting for a .50- 
cal machine gun and be- 
low the one on the right 
can be seen the butt of a 
.30-cal) gun. Slightly to 
the left, in front of the 
bombardier’s seat, is the 
secret bomb-sight under a 
canvas cover. Just to the 
rear of the nose com part- 
ment, a .50-cal gun also 
can be installed on each 
side. 


Copyright “The Aeroplane’ (London) 
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aid Equipment 








The bomb bay and catwalk, above which is the 

top turret equipped with two .50-cal guns. The 

gunner stands with his feet in the stirrups 

shown here. They are adjustable to his leg 
length. 


Copyright The Aeroplane’ (London 


(Above) In the pilot’s cockpit. The large 
levers at the center permit control of the 
throttles either individually or simultane- 
ously. Below them are the propeller pitch 
controls. Equipment also includes a 
Sperry blind-flying panel. 


Copyright The Aeroplane (London) 


(Right) The main rear 
cabin located aft of the 
radio. compartment. On 
the sides are mounted two 
50-cal guns and ammuni- 
tion belts. Just ahead of 
the cabin is located the 
belly turret with its two 
0-cal guns. To the rear 
is the compartment for the 
retracted tail wheel and 
the tail turret with its two 
-90-cal guns. 





Copyright The Aeroplane (London) 
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Drill with Plastic Housing 


Using a new plastic material called 


“Drillite,” Black & Decker, Towson, 
Md., have designed housings for 
their % in. Standard Drill and their 
new % in. Standard Drill which they 


claim offer many advantages. Drillite 
plastic is made with a shredded cotton 
duck base which gives it a high impact 





Black & Decker Drill with Plastic 


Housing 


resistance and enables it to withstand 
considerable abuse and wear. The plas- 
tic is heat resistant and an 
against dielectric shock. 
Steel inserts are cast into the plas- 
tic housings to carry all ball-bearings, 
and threaded steel inserts are cast in 
the field housings for assembly screws. 
As a result of the reduction in weight 
of the complete unit, these drills have 
a higher ratio of power per pound than 
any tool Black & Decker has produced. 


insulator 


Polymersed Plastic Base 
Photographic Emulsion 


An emulsion for spraying onto metal 
for templet work is being marketed by 
Le Roy’s Research Laboratories, Eliza- 
beth, N. J. The new emulsion for 
rendering the surfaces of various 
metals photographically sensitive is 
made from a polymersed plastic base. 
It is said to withstand the same han- 
dling or abuse as the metal to which 
it is applied. As no gelatine is used 
in its composition, it is not susceptible 
to deterioration 
to the 


in storage, according 
maker’s claims. 


Bench Model 


Rivet Bucker 
A bench model automatic rivet 
bucker has just been brought out by 


the Aero Tool Company, Burbank, Cal. 
The tool uses a standard rivet set 
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which is synchronized with an air 
cushioned bucker. It is claimed that 
the bucker is always perfectly aligned 
with the rivet set. When the rivet set 
contacts the rivet, the bucking bar is 
always against the shank; no prede- 
termined setting is required even with 


AERO TOOL CO 





Aero Tool Company’s Bench Model 


Rivet Bucker 


varying lengths of rivets. A button type 
gun is used, and bucker can be supplied 
with or without gun. Treadle control 
enables the operator to have both 
hands free. 


Fastener for 
Heavy Material 





The long Thrust Prestite Fastener, 
designed to hold in alignment and 
in clamping position extraordinary 
thicknesses of material, which has 
been developed by the Prestole 
Division (Toledo, Ohio) of the De- 
troit Harvester Co. The spring is 
extremely heavy to hold the sheets 
tightly together, and the travel of 
the clamping element is exception- 
ally long in order to clear through 
thick sections. 


New P-.oaucts for 
Aireratt 


Constant Delivery 
Dual-Vane Pumps 


Three new constant delivery, hy- 
draulic (oil) vane type pumps desined 
especially for high pressure operation 
with high operating efficiencies are an- 
nounced by Hydra-Motive Division, De- 
troit, Mich. Available in three sizes 
to give from 2% to 60 gpm, the new 
pumps are of the dual 


vane design 








Hydra-Motive Dual Vane Pump 


which permits operation under high 
pressures and allows the pumps to 
withstand line surge without damage. 
The pumps also incorporate the new 
“compound pumping” development 
which is said to increase the capacity of 
the pump by as much as 30% with- 
out increase in the overall size of the 
housing. 

The maximum continuous operating 
pressure of the standard pumps is 
1250 psi., but pumps are available for 
operation at considerably high pres- 
Pressures as high as 2000 psi. 
can be handled by the pumps for pro- 
longed periods without damage or over- 
heating. 

The 


sures. 


use of dual vanes counterbal- 
ances the total outward pressure on 
the vanes and prevents overheating 
and wear even at excessively high 
pressures. Instead of a single vane 


in each vane slot, two vanes are used. 
Each of these is ground with a bevel 
so that oil under full operating pressure 
can reach the outward edge of each 
pair of vanes. This back or counter- 
balancing pressure can be varied by 


(Turn to page 84, please) 
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There is no doubt that transporta- 
tion is the real bottleneck in this war. 
Our nation has far more productive ca- 
pacity than is being used or than can 
be used at this time as, because of lack 
of raw materials and because there is 
no possible way of getting the manu- 
factured products to the troops. 

freighters are being sunk at an 
alarming rate by the subs and the sit- 
uation is getting more grave monthly 
as not only are ships and supplies be- 
ing lost but so are the experienced 
crews necessary to operate them. One 
can train an airplane pilot of a sort or 
a tank operator in a fairly short time, 
but the training of ship’s officers who 
can handle both the ships and their 
crews as well as supervise loading, etce., 
is a matter of not months, but years. 
True, the training of a first class air- 
plane pilot or navigator capable of 
handling large planes over long dis- 
tances, particularly when celestial nav- 
igation is necessary, is a long-time op- 
‘ration—some thousands of hours of 
actual handling of these large ships. In 
the case of the pilot, however, there is 
not the question of the management of 
an unruly crew and other matters inci- 
dental to ship operation. 

It is to the credit of the American 
airlines that they, acting as a nucleus, 
have been able to train crews for many 
large cargo carriers—so many in fact 
that it has been officially given out that 
we are making five hundred _ trans- 
oceanic flights per week and that this 
wil! soon be extended greatly. Two 
make them possible, the first 
being the fitting of jettisonable tanks 
to many types of planes formerly un- 
able to make long distance flights and 
the tremendous cargo plane program, 
particularly the Waco and Curtiss ply- 


factors 


Wood airplane programs. 
p igy- Back haining ; 
For some time there has been much 


talk of the excessive landing speeds 
of inodern fighter craft especially in 


the ‘ands of military pilots, so much in 
Tact that an over-fast landing has be- 
com known as an “Army landing.” 
Company test pilots have claimed that 
6 actual possible landing speeds were 
ar 


lower than those thought necessary 
by the fighting pilots, but it was im- 
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possible to give actual landing train- 
ing in single seater machines until 
Lockheed developed a special “Piggy 
Back” trainer where the pupil sits 
jammed up against the back of the 
pilot to get actual visual instruction. 
This ingenious solution of the problem 
should do much to cut landing speeds 
and accidents due to over-fast landings, 
particularly in Europe where fields are 
small and much night flying from dark 
or nearly dark fields must be done. 


Marking Materia f. 


Contractors who buy materials from 
subcontractors have been plagued lately 
by rejection of material, particularly 
flat plywood which comes improperly 
marked and with improper shipping 
papers. The Army rules for the identi- 
fication of material are simple and 
logical and should be followed to the 
letter. In the case of flat plywood they 
call for the stamping of each individual 
sheet with the name of the company 
making it, the size of sheet, its type of 
face and ply cores, the direction in 
which the veneers are set and the lot 
number. The required information to 
be stenciled on the case and the affi- 
davits which must accompany the case 
eliminates possible chance for confu- 
sion. If, however, the name of the ac- 
tual manufacturer, the lot number and 
the other required information are not 
stamped on the sheets and the affidavits 
do not accompany the shipment, it can 
not be properly identified as being ac- 
cording to Government standards and 
is therefore subject to rejection. Any- 
body dealing with the military forces 
should carefully read all shipping in- 
structions and adhere closely to them. 


Materials 


[ spoke shortly in a former edition 
of AIRBRIEFS of new materials being 
used in aircraft construction and have 
had quite a few letters on the subject. 
We are all familiar with the various 
metals, plywoods and “compreg”, but 
many are not familiar with the latest 
materials some of which are still in the 
development stage. Most of these ma- 
terials are high strength fibres impreg- 
nated with a plastic of the thermo-set- 
ting type, molded under high pressure 
and heat. The first of these to be used 
extensively was the bakelite impreg- 
nated cotton fabric. This was molded 


into tabs, fuselage doors and other 
similar parts. While the tooling is ex- 
pensive, the parts themselves cost little 
and come out of the molds to size and 
with a fine finish so the final cost of 
parts produced in quantity is not pro- 
hibitive. The next step was the devel- 
opment of certain impregnated papers 
which are bonded together into one 
mass by heat and pressure. The re- 
sultant material is very strong and 
light and shows great promise in many 
parts. In fact it now threatens the 
supremacy of molded plywood even for 
structural parts and we expect to hear 
much of it in the future. 

Another material is that made of 
cotton fibres which have been impreg- 
nated and which are placed between 
sheets of veneer and the whole baked 
under pressure. Much is claimed for 
this material and with the present 
shortage of veneer and the ever pres- 
ent cotton surplus, these cottons or 
part cotton materials should be most 
interesting. 

The latest material is impregnated 
spun glass or glass fibre. I can re- 
member seeing spun glass exhibited as 
a marvel of the age when I was quite 
a small boy at an exposition in Phila- 
delphia and as I remember it there was 
a model wearing a glass dress. At the 
time this glass fibre was coarse and 
slightly brittle, but in later years glass 
fibres have been developed that are ab- 
solutely flexible and as soft as silk. 
This material is bonded with plastic to 
form various parts of aircraft. 


High Speed Sawing : 


Some surprising results can be ob- 
tained by sawing metals at extremely 
high speeds, in fact, the harder the 
steel the easier it cuts by this method, 
A. A. Schwartz of the Bell Aircraft 
Corp. told the American Society of Tool 
Engineers at its annual meeting in 
March at Milwaukee. Using a wood 
saw and carbon steel blades having a 
wide set and a rather soft spring tem- 
per, and traveling at 12,000 fpm, both 
non-ferrous and ferrous metals are be- 
ing cut with ease, including armor 
plate and files. As to what happens 
during the cutting process, he explained 
that the friction of the teeth not only 
melts the metal, but turns most of it 
into a gas and all is swept away before 
any can travel to the adjacent metal. 
At the Bell plants this method is being 
used to do trimming and in making 
boiler plate dies. 

Discussing milling cutters, he stated 
that 90 per cent of them have too many 
teeth and suggested that cutters with 
fewer teeth and operating at extremely 
high speeds will do more work. One 
new machine produces about 75 gallons 
of chips per minute. It is used to mill 
main wing spars for Bell airplanes and 
is equipped with cutters having only a 
few teeth. To save high speed steel 
and reduce cost, he recommended that 
milling cutters be produced with cast 
bodies and brazed tips. 
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The A-6 Tournapull 
bined with a 
scraper 


com- 


60-cu. yd. 





N ONE of the papers submitted to The James F. 
Lincoln Arc Welding Foundation in its $200,000 
Industrial Progress Award Program, John F. 
Dillon, Jr., welding engineer of the LeTourneau Co. 
of Georgia, described the fabrication by arc-welding 
of a twin-engined 400-hp Tournapull tractor, an illus- 
tration of which is reproduced herewith. This paper 
received first award in the Automotive Engines Divi- 
sion of the Lincoln Program. 

A new 60-yard scraper had been built, and it was 
found that the single-engined Tournapull used in test- 
ing it did not have sufficient power to permit of op- 
erating the scraper at its full capacity. It was then 
decided to fabricate a twin-engined Tournapull of 
400 hp, using two 
Cummins Diesel 
engines and con- 
necting them toa 
specially-designed 
transmission by 
fluid couplings. 

The transmission 








clutches, steering yr 
clutches, and ( O 
power - control 
unit were to be 


air - operated, 
while control of 
the reverse gear 
was to be manual. 
It required a 
good many weeks 
to make the de- 
signs, prepare 
the materials, and 





model. In his paper Mr. Dillon outlines the complete 
process of fabrication and then makes an analysis of 
the cost of dirt removal per cu yd by the Tournapull 
and scraper combination as compared with a truck and 
shovel. We shall here confine ourselves to pointing 
out a few details of the design and steps in the fabri- 
cation of the unit. 

Parts for the main case substructure were torch- 
cut from alloy mild steel, and the structure was set 
up, bottom side up, on a special jig. After being re- 
moved from the set-up jig it was positioned on the 
floor for welding. It took 80 man-hours to complete 
the welding of the structure, 1, No. 7 electrode at 300 
amps and 5/16 No. 8 at 400 amps being used. After 


























do the arc-weld- 
ing, machining 
and assembling 
of the first ex- 
perimental 
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Side view of transmission 
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the structure was completely Transmission and _ steering- 
welded and the cross braces had gear assembly of the A-6 
2 Tournapull 
been removed, it was annealed 

at 1200 F and allowed to cool 

for 24 hrs. After being sand- 

blasted to remove scale and dirt, it was 
sent to the machine shop. A special bor- 
ing jig was required for certain opera- 
tions, which took 70 man-hours. Other 
boring operations were performed on a 
Giddings & Lewis mill in 48 hrs. The case 
was then removed to a Carlton drill, where 
it was completely drilled and tapped in 
72 brs. 

The motor frame structure serves a 
triple purpose. The right and left mem- 
bers are fuel tanks (155 gals. capacity) ; 
the cross beam and center beam serve as 
air-storage tanks, and these members 
when welded together support the two 200 
hp Cummins engines. Before setting up 
and welding the motor-frame structure, 
the four tanks were set up and welded as 
substructures. 

The radiator is made up of three sec- 
tions welded as substructures and then 
bolted together with the radiator core. 

(Turn to page 78, please) 


(Below) Top view of the transmission 
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New 





HE Turner Gauge Grinding Com- 


pany, Ferndale, Mich., has re- 
cently added a number of glass gages 
to their line of precision built gages. 
These new glass plug gages range in 
size from % in. to 2% in. in diameter, 
and they are made to the same toler- 
ances as steel gages. Extensive tests 
on production lines have shown that 
glass gages have certain definite ad- 
vantages over steel gages. No greas- 
ing during shipment or storage is re- 
quired, as the glass is not subject to 
rust or corrosion. Inspectors are less 
likely to handle them carelessly. 
Seratches or slight chipping do not 
raise a bur on glass. When a steel 
gage is dropped, it may spring or de- 
form, thereby destroying its accuracy,; 
a glass gage will either break or re- 


main unchanged in size and _ shape. 
The use of glass for gages results 


in a saving of tool steel. 


HE Pratt & Whitney No. 3 Mode! 

“C” Universal Bench Miller, made 
by Pratt & Whitney, West Hartford, 
Conn., is a bench-size milling machine 
incorporating all the features and 
flexibility of large floor type millers. 
Any milling operation that can be done 
on a floor type miller can be done 
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7 stiessten 


Pratt & Whitney 


No. 3, Model C 
Universal Bench 
Viller 


equally well on this bench miiler, with- 
in the capacity range of the machine. 
By means of a wide variety of special 


Glass Plug Gage>2 

made by Turne: 

Gauge’ Grinding 
Company 


attachments, it is possible to cover a 
large field of the most exacting milling 
cuts. 

The 3C bench miller is the com- 
panion piece to the Pratt & Whitney 
7 in. Model “C” bench lathe. Some 
of the parts of both machines are in- 
terchangeable. Collets, arbors, and 
other special attachments are trans- 
ferable from one machine to the other. 
The complete headstock may be moved 
from the lathe to the miller with the 
work in position. 

While the Pratt & Whitney bench 
miller was designed primarily for pvre- 
cision work in toolrooms and experi- 
mental departments, it is suitable for 
use on production lines for certain 
classes of rapid, light precision manu- 
facturing. 


HE Model D-70 two-stage Deep- 

freeze industrial chilling unit was 
recently brought out by the Motor 
Products Corporation, North Chicago, 
Ill. It has a maximum capacity of -70 
deg. F., and removes 800 B. T. U. per 
hour at that temperature. The chill- 
ing chamber consists of a double wall 
cold cylinder which surrounds the walls 
of the chilling compartment. The in- 
terior diameter of the cylinder is 18 
in. and its depth is 30 in. Other fea- 


tures of the D-70 include two com- 
pressors with refrigerated heads, a 
temperature control which is adjust- 


able from atmospheric temperature to 
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70 degrees below zero, a specially de- 
signed expansion valve which is elec: 
trically controlled, and a dehydrator 
charged with silica jel. 


xX¥LING ROTARY SHEARS are 
made by Kling Bros. Engineering 
Works, Chicago, Ill., in six size models, 
with maximum shearing capacities 
ranging from % in. to 1 in. plate. 
These capacities are based on cutting 
mild steel. With attachments, these 
rotary shears will cut straight lines, 
odd shapes, openings (without the need 
of cutting in from the edge of the sheet 
ovr plate), reverse curves, narrow 
strips, cireles and rings, also bevel 
edges of plate, form flanges, or offset 
plate. 

All high speed shafts are mounted 
on anti-friction bearings, while the 
low speed shafts are provided with 
bronze bushings. The cutter shafts are 
equipped with ball thrust bearings. All 
gearing at the back of the machine runs 
in a bath of oil, with pipe plugs con- 
veniently placed for draining the oil 
reservoir. 


"Fue Langlois Gauge Co., Detroit, 

Mich., is making a wide variety 
of glass gages, some of which are 
ilustrated here. These gages are 
mide to ASA standards, with taper- 
lok GO and NO-GO plugs connected 
by black, green, yellow, or blue plas- 
tic handles. Their cost is slightly higher 
thin for conventional gages. 

he glass used for these gages is 
annealed and treated to a degree which 
is said to practically eliminate break- 
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Glass Gages made 


by 


Langlois 
Gauge Co. 





Model D-70 Deep- 
freeze Industrial 


Chilling Unit 








age due to rough handling or dropping 
onto the floor. It is claimed that the 
government has used glass gages for 
about six months, developing experi- 
ence which indicates that the life of 
these gages compares very favorably 
with that of conventional gages. 


JAX-TAMA-WYATT _ induction 
melting furnace, especially de- 
signed for melting and alloying alum- 
inum, are now in production at the 
Ajax Engineering Corporation, Tren- 
ton, N. J. The overall efficiency of 
these furnaces is said to be between 77 
and 80 per cent. Power consumption 
for the melting and slight superheat- 
ing for casting of aluminum and 
aluminum alloys is about 400 kw. hr. 
per short ton. In some cases, where a 
definite holding time must be allowed 
for, the power consumption increases 
to 450 kw. hr. per short ton, which 
is equivalent to 4.45 lb. per kw. hr. 
The Ajax Engineering Corporation 
can supply these Ajax-Tama-Wyatt 
furnaces in sizes up to 500 kw. with a 
production capacity of 2200 lb. per 
hour. 


5 enn Pittsburgh Plate Glass Com- 
pany, Pittsburgh, Pa., announces 
a line of glass tanks for industrial or 
commercial applications requiring a 
non-corrosive, shock-resisting material. 
They use a minimum of critical mate- 
rial and are not just glass lined, but 
are actually tanks made of glass, made 
by building up the required shape and 
size of heavy tempered glass plates. 
The result is a rigid, permanent tank, 
free from maintenance or wear. 

A new method of heat treating is 
said to give to the tank material a 
physical strength four to five times 
greater than ordinary glass. Further- 
more, the glass has a high resistance 

(Turn to page 94, please) 
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Heavy Duty Cleaning Unit 


Two different methods of cleaning 
have been combined in the Kerrick 
“Cyclone” Kleaner, a new product of 
the Clayton Manufacturing Company, 
Alhambra, Cal. A 450 lb., 20 g.p.m. 
high pressure pump is first utilized to 
dislodge mud and loosen dirt. For the 
second operation, a 360 gallon per hour 
“steam cleaner” is employed to remove 
grease and stubborn dirt from the sur- 
faces being cleaned. After the steam 
cleaning operation, the high pressure 
water system is again used for final 
rinsing. Water used through the high 
pressure pump can be heated up to 
120 deg. for certain types of cleaning, 
or by using cold water, high pressure 
and steam cleaning can be done simul- 
taneously. Either gas or oil fired 
models are available, capable of operat- 
ing up to four cleaning guns simul- 
taneously. The machine is said to be 
well adapted to the cleaning of all 
types of equipment from trucks to loco- 
motives, as well as the holds, tanks 
and bilges of ships. 


New Blueprint 
Developing Solution 

A new blueprint developer is being 
offered by the Wisconsin Pharmacal 
Co., Milwaukee, Wis., under the trade 
name “Hi-Tense Concentrate.” It is 
supplied in concentrated form, a pint 
bottle being sufficient to make 40 gal- 
lons of solution when mixed with water 
in a ratio of 1 to 320. The manufac- 
turer claims that Hi-Tense is not only 
non-irritating to hands immersed in 
it, but has the additional advantage of 
producing sharper blueprints, free 
from brown spots, as well as being 
non-corrosive to tank linings, and non- 
staining if spilled on clothing. 


Flame Baffles and 
Spark Arrestors 


The Flame Baffles and Spark Ar- 
restors made by Maremont Automotive 
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Maremont Flame Baffle and Spark 
4rrestor 
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The Kerrick 

Cyclone Kleaner 
Products, Inec., Chicago, Ill., are de- 
signed to eliminate exhaust hazards 


in transportation of gasoline, ammuni- 
tion, or explosive material of any kind. 
The two units, when used in combin- 
ation, are said to meet all government 
safety requirements. They are made 
in accordance with specifications set up 
by Picatinny Arsenal No. PED-1000. 

The Flame Baffles and Spark Ar- 
restors are made in five standard sizes 
for practically every popular model 
truck. Special sizes may be had to 
order from the manufacturer. 


Gaskets Made By 
Extrusion Process 


Sponge rubber gaskets covered with 
a smooth coating of natural rubber or 
Ameripol synthetic rubber are being 
produced by the extrusion process at 
The B. F. Goodrich Company, Akron, 
Ohio. The new type gaskets are now 
being used only in products of war, 
mainly tanks and airplanes. They 
are said to have a much lower perma- 
nent set than the tubular type here- 
tofore used on refrigerators and auto- 
mobiles and to be just as soft and to 
compress as well as the older type. 

In the new process, the sponge rub- 
ber filler used is molded in slab form, 
slit into strips and fed through a 
special extruding machine to obtain 
the smooth covering which varies in 
thickness according to customers’ speci- 
fications. It is available in round, 
square and rectangular shapes, and is 
most practical at present in dimensions 
not smaller than %4 in. nor larger 
than 1% in. When made with a cover- 
ing of Ameripol, the new gasket with- 
stands the destructive action of oils 
and greases. 












Invisible Water-Proofing Material 


An invisible “raincoat” which 
be formed on cloth, paper and many 
other materials by exposing them to 
chemical vapors from a new compound, 
thereby making them water-repellent., 
has been developed in General Electric’s 
Research Laboratory at Schenectady, 
N. Y., by Dr. Winton I. Patnode who 
is studying many possible uses of this 
new method of water-proofing. 

Called Dri-Film by the G. E., Elec- 
tronics Department which will market 
the new compound, one of its most im- 
portant far is the treatment 
of ceramic insulators for radio equip- 
ment being made for the armed forces 
of the United States. It is about nine 
time more effective than the wax used 
at present as a water repellent, and 
its results are permanent. 

Dri-Film is a clear liquid composed 
of various chemicals which vaporize 
at a temperature below 100 C. Articles 
to be treated are exposed, in a closed 
cabinet, to the vapors for a_ few 
minutes. Then they are taken out and, 
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Goodrich Sponge Rubber Gasket 
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Our Metallurgists Are Ready To Help You 


In these critical days, when quick and specific 
results are imperative, America must make 
full use of the best it possesses in expert train- 
ing and experience. That is why we urge you 
to take advantage of the knowledge of Inland 
metallurgists. 


They are men with many years’ experience in 
fine steelmaking, in applying steel to products 
of varied and intricate design, and in the best 
methods of fabrication. They are accustomed 
to tackling difficult jobs. Their record of suc- 
cess is remarkable. 


Inland metallurgists do not confine their work 


S. Dearborn Street, Chicago 





to laboratories. They have had many years of 
experience with the problems of metal work- 
ing plants. They work with steel and make 
steel work for others. 


Possibly you suspect there is a better or faster 
way of producing parts for your products. Per- 
haps you have a fabrication problem that is 
troublesome. Looking ahead, you may be 
thinking about the redesign of products and 
development of new products that will be 
needed for future markets. 


Whatever your need, our metallurgical de- 
partment is ready and anxious to serve you. 


Sales Offices: Milwaukee, Detroit, St. Paul, St. Louis, Kansas City 











Many New Developments at ASTE Exhibits 


plication of Tool Engineering to War 
Production. 

Micromatic Hone Corp., took advan- 
tage of the occasion to introduce its 
new vertical type Micro-Honer. This 
machine is similar in function to the 
familiar horizontal machines, but is 
adaptable to certain jobs which are 
more effectively handled in a vertical 
position. It is intended for small bores 

‘up to about 2 in. diameter. 

Stemming from many years of prac- 
tical application, the Profilometer, 
made by Physicists Research Co., has 
been extended in scope to cover a va- 
riety of checking jobs hitherto consid- 
ered quite difficult to handle. Dr. Ab- 
hott showed special equipment capable 
of taking readings of surface quality 
in small bores and on small diameter 
cylindrical surfaces. 

In the field of welding, the emphasis 
was upon low temperature arec- and 
torch-welding techniques; and the use 
of refrigerated electrodes for resis- 
tance welding. A new line of Van Nor- 
man induction heating units was intro- 
duced, in two sizes—16 KW and 32 KW 

-designed to meet a wide range of re- 
quirements for surface hardening, 
brazing, soldering, annealing, ete. This 
equipment is sufficiently adaptable to 
permit efficient handling of parts made 
in small lots. 

An important adaptation of the Van 
Norman equipment is found in the 
welding, brazing, and soldering of non- 
ferrous parts—aluminum. copper, 
brass, etc. Fast, low-cost processing is 
achieved through the use of low tem- 
perature welding rod, which reduces 
the preheating time and cost, and per- 
mits of high-strength joints relatively 
free from impressed stresses and warp- 
age. 

Dove-tailing with this development 
is the low temperature welding tech- 
nique made possible with Castolin Eu- 
tectic alloy welding rods produced by 
Eutectic Welding Alloys, Inc. These 
rods are recommended for production 
torch welding, for brazing, and for sal- 
vaging machine parts and tools. 

Another important item in the weld- 
ing field were the Ransome welding 
positioners, ranging in capacity from 
2500 lb. to 8 tons. Our readers are 
familiar with installations of these 
mechanized positioners in the automo- 
tive field, where they are used in the 
production welding of huge parts such 
as the elements of army tanks. 

Among the displays featuring cut- 
ting tools were those of Carboloy Co., 
Ine., presenting a demonstration of the 
fabrication of Carboloy-tipped tools; a 
display of Vascoloy-Ramet tools; of 
Firth-Stirling Steel Co., McKenna 
Metals, and others. In this category, 
too, was the exhibit of Carpenter com- 
prising matched tool sets for cutting 
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tools, dies, etc., as well as information 
on Carpenter stainless steels for air- 
craft use. 

In the important field of cutting 
fluids, there were displays by D. A. 
Stuart Oil Co., Socony-Vacuum Oil Co., 
and The Pate Oil Co. 

Some important developments in 
gages and instruments for quality con- 
trol also were in evidence. Here was 
the Ford Motor Co. line of Johannson 
gages and a line of Do-All gage blocks 
produced by Savage Tool Co., Savage, 
Minn. Portman Machine Tool Co., 
New Rochelle, N. Y., had on view its 
new Model P-3 universal optical com- 
parator. Trico Products Corp., Buffalo, 
N. Y., exhibited the Micro-Check pre- 
cision indicator comparator gage. And 
the Swedish Gage Co. of America, De- 
troit, Mich., showed the Mikrokator 
vmplifying indicator gages, embodying 
a new principle of frictionless ampli- 
fication. 

R. B. Annis Co., Indianapolis, Ind., 
introduced the Annis -Dynograph, a 
small precision dynamic balancing ma- 
chine featuring a photoelectric gene- 
rator for remote reading of unbalance. 

Surprisingly enough, the majority of 
the exhibits were devoted to machine 
tools and small tools of every descrip- 
tion. One of these was the Bura-Way 
tool grinder, made by the James Don- 
aldson Co., Inc., New York, presenting 
a unique method of grinding convex 
tools. It is said ‘to generate relief 
angles constant in the direction of feed, 
thereby providing the entire cutting 


edge with uniform support. The same 
equipment fitted with suitable work- 
holding devices, may be used for grind- 
ing certain production parts such as 
punches, dies, turbine blades, and simi- 
lar items having special forms with 
radius or convex curvature. 

Sunnen Products Co., St. Louis, Mo., 
showed the familiar precision honing 
machine, so widely used in the auto- 
motive industry. DeWalt Products 
Corp., Lancaster, Pa., introduced a new 
foundry metal-cutting machine designed 
for cutting gates and risers on non- 
ferrous castings; and the Roto-Flex 
cutting machine, a small unit for cut- 
ting tubing, bars, and extruded shapes. 

Wells Mfg. Co., Three Rivers, Mich., 
exhibited its metal cutting saws and a 
new saw stock stand. The versatile 
line of pneumatic hand tools so widely 
employed in aircraft operations was 
shown by The Aro Equipment Co. 
Bryan, Ohio. High-speed air turbine 
hand grinders capable of speeds up- 
wards of 50,000 rpm were on display 
by Onsrud Machine Works, Ine., Chi- 
cago. A line of abrasive cut-off ma- 
chines and a new power-reaming ma- 
chine were introduced by the Catskill 
Metal Works, Inc., Catskill, N. Y. 

Lipe-Rollway Corp., Syracuse, N. Y., 
demonstrated the Lipe pneumatic bar 
feed for hand screw machines and auto- 
matics. The line of Bakewell Mfg. Co., 
Angeles, Cal., precision tapping 
machines, augmented by a small pre- 
cision tapper and a new radial tapping 
machine, also was in evidence. 


Los 


Machinability Ratings and Cutting 
Fluid Recommendations 


REPORT on the above subject by the 
4“ Independent Research Committee 
on Cutting Fluids, of which Joseph 
Geschelin is chairman, was presented by 
Prof. O. W. Boston of the University 
of Michigan. In an endeavor to simplify 
and facilitate the use of a table of 
cutting fluids for different processes, 
metals were first divided into groups 
in accordance with their machinability 
ratings. All of the common metals are 
divided into six classes, as follows: 
The machinability rating chart, Table 
I, is based on the 100 per cent rating 


SP 
~: 
” 
-_ 
— 
& 
v 
St. 


of AISI steel specification B-1112, cold 
rolled or cold drawn, when machined 
with a suitable cutting fluid at 180 fpm 
under normal cutting conditions. The 
ratings are based on steels in a cold- 
drawn condition. Metals that have been 
heat treated or processed in any way 
other than by cold drawing will, of 
course, have different machinability 
ratings. 

Machinability ratings are given to 
the nearest 5 per cent. Because of the 
favorable price differential, users o!ten 
prefer hot-rolled steel. The effect of 


ses of Common Metals 


Ferrous Metals 


‘lass 1—70% 
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Class 3—40 to 50% 
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... transfer plate helps 
accurate center boring 


Information supplied by an Industrial Publication 


The problem of drilling a number of holes in a part on 
precise center distances is seldom simple. It is par- 
ticularly complicated in mass production of parts 
where holes must register accurately. 

The answer in one plant is what is known as a 
transfer plate. This is really a circular template, of 
any thickness over ' inch, with uniform holes drilled 
on accurate centers. These holes fit a pin located at 
the exact center of a lathe face plate. 

In mounting, the work is assembled to the transfer 
plate with a spacer between. The assembly is pinned 


to the face plate through one of the holes in the trans- 
fer plate, and clamped tight. 

A boring bar in the lathe tool rest can be used to 
bore a hole of any desired size in the work. The hole 
will be exactly in line with the pin, and consequently 
with the hole in the transfer plate. 

Subsequent holes are bored by passing the pin 
through the remaining holes in the plate, until all are 
bored. When finished, every hole, regardless of dia- 
meter should be on the same center as the corre- 
sponding hole in the plate. 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS. 


MOLYBDIC OXIDE—BRIQUETTED OR CANNED 


FERROMOLYBDENUM «~ “CALCIUM MOLYBDATE” 
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Table 





Machinability Ratings of Fer- 
rous and Non-Ferrous Metals 





Prefix Letter Designations A 4037° 65 179-229 Class 4—Ferrous (40% and below) 
; A 4042*. 60 183-235 Rating 
C—Basic open hearth carbon steel. A 4047°. 55 183-235 A.LS.1. Per Cent _Brinell 
B—Acid Bessemer carbon steel. A 4130°. 65 187-229 ‘ * 
A4137° 60 187-229 A215... 30 179-229 
CB—Either acid bessemer or basic open hearth A4145°. 55 187-229 E 3310°. 40 170-229 
carbon steel at the option of the manufacturer. A4150°. 50 187-235 E 52100°* 30 183-229 
A- Basic open hearth alloy steels. A 4615 65 174-217 Stalnlone 18-0 (Austenitic) * 25 
E- oo furnace steels of both carbon and alloy = 55 bg Manganese atten 7 
, om... 
NE National-Emergency series steels. ° a ‘ ro i 4 Tool steel, low tungsten, 
A5150°. 55 179-235 aoe ya carbon**.. 3 
; ‘ . x igh-speed steel**........ 
Class 1—Ferrous (70% and higher) at ye 4 4 High carbon—high chrome 
Rating NE 8124 __ 55 174-217 TO08 CEONE®.... ccc ceees 25 
A.LS.1. Per Cent Brinell NE 8233°. 60 179-229 
C 1110 85 137-166 NE 8339° 60 179-229 " 
C 1115 85 143-179 NE 8620 60 170-217 Class 5—Non-Ferrous (above 100%) 
C1117 85 143-179 NE 8630° 65 179-229 Rating 
¢ bid S Lae La NE 8724 65 7 229 A.1.S.1. Per Cent Brinell 
a NE 8739° 60 179-229 i 
¢ 1132 75 187-229 NE B 744 55 183-235 Alumninum'ieS 300-2000 
C 1137 187-229 NE 8749° 50 183-241 Aluminum 2-S__ 300-1500 
C 1022 70 159-192 NE 8817 60 170-229 
C 1018 70 137-174 Aluminum 17-S 300-1500 
B1ill 95 179-229 Brass, Leaded F.C. C. D. 150- 600 
B 1112 100 179-229 Class 3—Ferrous (40% to 50%) a — po 
B 1113 135 179-229 Rating i 
A 4023 70 156-207 ALS.1. Per Cent —_Brinell | aaa —— 
A 4027° 70 166-212 C 1008 50 126-163 
A ant0 70 170-217 1010 50 131-170 
Mall. Iron (Ferritic) 100-250 120-200 C 1015 50 131-170 Class 6 — Non-Ferrous (below 100%) 
Mall. Iron (Pearlitic) 70 190-240 C 1050" 50 179-229 “Chait 
Cast Steel (0.35% C) 170-212 C 1070° 45 183-241 Rating 
Stainless Iron (Free Cutting) 70 163-207 4g 4390 50 170-229 A.L.S.1. Per Cent = Srinell 
. Gun Metal. . . 60 
, ° oar. = eo Bronze, Manganese 40 
Class 2—-Ferrous (50°; to 65°;) A 1340° 45 179-235 Copper, Cast. . 70 
Rating A 2330° 50 179-229 Copper, Rolled 60 
A.L.S.1. Per Cent Brinell A 2340° 45 179-235 Nicel... 20 
Cc 1141 65 183-241 A 3240° 45 183-235 Monel Metal, Cast 35 
€ 1020 65 137-174 A 4340° 45 187-241 Monel Metal, Rolled 45 
C 1030 65 170-212 A 6120 50 179-217 Monel Metal, “Kk”. 50 
C 1035 85 174-217 A 6145* 50 179-235 Inconel... . 45 
C 1040 * 60 179-229 A 6152°* 45 183-241 Everdur. 60 
C 1045° 60 179-229 A 9260° 45 187-255 ‘ 
A 2317 55 174-217 NE 8442" 45 187-255 .. Annealed. 
A 3045°. 60 179-229 NE 8447° 40 187-255 Spheroidized Anneal. 
A 3120 60 163-207 NE 8949° 50 187-255 
A 3130° 55 179-217 ingot iron... 50 101-131 NOTE: The terms “annealed” and ‘‘spheroidized 
A 3140° 55 187-228 Wrought iron 50 101-131 anneal” refer specifically to the commercial practice 
A 3145* 50 187-235 Stainless 18-8 F.M. 45 179-212 in steel mills, prior to cold drawing or cold rolling, in 
A 4032* 65 170-229 Cast iron 50 160-193 the production of the steels specifically mentioned. 
hot-rolling (as compared with cold- recommendation for each metal classi- Generally speaking, mineral lard oil 


rolling) on machinability may be stated 
as follows: Cold-rolled or cold-drawn 
bars have better machinability than hot 
rolled bars for steels containing up to 
0.30 per cent of carbon. There is little 
difference in machinability between the 
two kinds of bars if the carbon content 
ranges between 0.30 and 0.40 per cent, 
while for steels with more than 0.40 per 
cent carbon the hot-rolled material ma- 
chines better than the cold-rolled or 
cold-drawn. It is recommended that 
plain carbon steels with more than 0.40 
per cent carbon, and alloy steels with 
more than 0.30 per cent carbon be an- 
nealed for machining. 

The ranges of Brinell hardness given 
are intended to represent the optimum 
limits for normal machinability ratings, 
and they in general conform to com- 
mercial practice in filling steel orders. 
The limiting hardness value for general 
machinability is usually considered to 
be about 355 Brinell, although many 
steels of 400 Brinell and over are being 
machined in mass production. 

Machining operations also have been 
classified according to their severity. 
The most severe operation (No. 1, 
Table II) is internal broaching, while 
the least severe, No. 10, is sawing. 
Table II indicates the severity of the 
operation and gives the cutting-fluid 


aD 


fication. Following are some general 
notes on cutting-fluid selection: 

The preferred recommendations (un- 
derlined in the table) are based on gen- 
eral practice. Cutting-fluid selection 
should be based on the particular op- 
eration, the material being machined, 
the tool material, size and shape, and 
conditions of operation such as speed, 
depth of cut and feed, and the results 
desired in respect to tool life, chip form, 
and finish. 

It is possible to determine the proper 
cutting fluid for normal operating con- 
ditions by referring to the table. For 
example, a normal milling operation, 
where the operating conditions are 
within the limits specified by the manu- 
facturer of the machine and the steel, 
will come under the classification given 
in the table. But if a deeper cut, a 
higher cutting speed, and a heavier feed 
are desired, then the user must place 
the operation in the proper severity 
classification and select the cutting oils 
recommended for that. 

Cutting fluid recommendations must 
of necessity be confined to types rather 


than to products of individual com- 
panies. There may be quite a difference 


m effectiveness between two fluids of 
the same type in a given machine op- 
eration, owing to different manufactur- 
ing techniques of their producers. 


and sulfurized oil mixtures of low sul- 
fur content are interchangeable. Sul- 
furized oils have a tendency to stain 
certain non-ferrous metals such as cop- 
per and its alloys. Certain materials, 
such as carbon tetrachloride, chloro- 
form and other volatile solvents, should 
not be added to cutting fluids, as harm- 
ful physiological effects might result. 
Cutting oils used in machining alumi- 
num quite often are diluted with kero- 
sene or mineral seal oil with satisfac- 
tory results. Kerosene often is added 
to emulsions in proportions up to 15 per 
cent, to improve the surface finish of 
machined aluminum. Magnesium and 
its alloys are usually machined with 
mineral seal oil, except when it is de- 
sirable to machine dry. <A supply of 
powdered asbestos should be kept handy 
to smother a fire. Tools should be kept 


.sharp, and heavy feeds should be used. 


Chips should not be permitted to ac- 
cumulate on the machine. 

In machining brass it may be found 
that a change in cutting fluids does not 
affect the cutting pressure, but it is still 
advisable to use such fluids, because 
they act as coolants. Most free-cutting 
brass is machined in automatic screw 
machines, and an oil is advisable be- 
cause it will lubricate the moving parts 
of the machine. A paraffin or light 
mineral oil may suffice, or a mineral oil 
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HE RMATEX COMPANY. INC. (ges “Ao” cubes Sr) veri, 
mheepshead Bay, N.Y.,U.S.A. see} . ee 


», 1945 


Pressure-tight and leak-proof assemblies 
are of vital importance to the efficiency 
and proper maintenance of trucks, buses, 
planes, tanks, tractors, boats, diesel _ 
engines, pumps, pipelines and industrial — 

machinery. 


Permatex Form-A-Gasket No.1... 
Form-A-Gasket No. 2... .Aviation 
Form-A-Gasket and Pipe Joint Cement 
are as important as tools a mechanic 
uses to do the right job on gasket 
assemblies, flange unions, threaded 
connections, pipe joints and many 
other assemblies. : 


These Permatex sealing compounds are 
leak-proof to gasoline. kerosene, fuel oil, 

- hot or cold lubricants, hot or cold water 
salt water. illuminating gas, ethylene 
glycol, glycerine and numerous other 
liquids and gases. 


Permatex Form-A-Gasket No. 1 is a soft paste that 
dries fast and sets hard. 


Permatex Form-A-Gasket No. 2 is a soft paste that 
dries slowly and remains pliable. 


Permatex Aviation Form-A-Gasket is a heavy 
liquid that does not dry and does not run. Readily 
brushable and self-levelling. 


Permatex Pipe Joint Cement is a heavy liquid that 
does not dry or crack. Appligd with a brush. 
Permits easy readjustment. Disassembles readily. 
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Table Il Cutting Fluid Recommendations for Various Machining Opera- 
tions Based Upon Normal Operating Speeds, Tool Life, and Finish 
Groups of Metals Based on Class of Machinability Ratings 


1 2 3 


SEVERITY TYPE OF OPERATION Ferrous, Ferrous, Ferrous, 
Over 70% 50-70% 40-50%," 
1 (Greatest) Broaching Internal Em. Suilf.(a) *Sulf.(b) Em. . *Sulf. Em. 
2 Broaching— Surface Em. Sulf. °Em. Sulf. *Sulf. Em. 
3 Topping—Plain. . Sulf. Sulf. Sulf. 
2 Threading—Pipe Sulf. *Sulf. ML. Sulf. 
3 Threading— Plain Sulf. Sulf. Sulf. 
4 Gear Shaving Sulf. L. Suf. L. Sulf. L. 
4 Reaming—Plain... ML. Sulf. ML. Sulf. ML. Sulf. 
4 Gear Cutting (d) Sulf. ML. Em. Sulf. Sulf. : 
5 Drilling—Deep. . *Em. ML. Sulf. *Em. Sulf. 
6 Milling—Plain..... *Em. ML. Sulf. Em. Em. 
6 Milling—Multiple Cutter ML. Sulf. Sulf. 
7 Boring—Multiple Head. . *Sulf. Em. *Sulf. Em. *Sulf. Em. 
7 Multiple Sp'ndie Automatic Screw 
Machines & Turret Lathes—Drill- 
ing, a =? Reaming, 
Cutting Off, apping, hreading Sulf. Em. ML. Sulf. Em. ML. Sulf. Em. ML. 
8 i - Speed, Light Feed Automatic 
crew Machines—Drilling, Form- 
ing, Tapping, bey 4 Lig = 
Reaming, Box Milling, Cutting Off.. Sulf. Em. ML. Sulf. Em. ML. Sulf. Em. ML. 
9 Drilling. . . ‘ Em. - Em. ; Em. 
9 Planing, Shaping ...... Em. Sulf. ML. °Em. Sulf. ML. Sulf. *Em. 
9 Turning—Single Point Tool Form 
Tools. . Em. Sulf. ML. Em. Sulf. ML. Em. Sulf. ML. 
10 (Least) Sawing—Circular, Hack... . Sulf. ML. Em. Sulf. Em. ML. Sulf. Em. ML. 
Grinding—(a) Plain... . Em. Em. Em 
(b) Form (Thread, etc.) . . Sulf. Sulf. Sulf. 


SYMBOLS FOR CUTTING FLUIDS: K, Kerosene; L, Lard Oil; MO, Mineral Oils; ML, Mineral—Lard Oils; 
Emulsifiable Oils and Compounds; Dry, No Cutting Fluid. 


NOTES: (a) Oils containing both sulfur and chlorine when carefully manufactured and sponsored may be used where sulfurized oils are indicated. 


(b) Preferred recommendations are marked ®. 


(c) In threading copper, palm oil is frequently used. 
(d) It has been reported by several observers that emulsions are usually unsatisfactory on some precision machine tools such as Fellows Gear Shapers and Gleason 


Gear Generators. 


4. 5. 6. 
Ferrous, Non-Ferrous, Non-Ferro.s, 
Below 40%, Over 100% Below 106°; 
*Sulf. Em. MO. Em. Sulf. ML. 
*Sulf. Em. MO. Em. Sulf. ML. 
Sulf. Em. Dry Sulf. ML. 
Sulf. Sulf.(c) 
Sulf. Em. Sulf. Sulf. 
Sulf. L. 
ML. Sulf. ML. MO. Em. ML. MO. Sulf. 
Sulf. ML. Sulf. ML. 
Sulf. MO. ML. Em. Sulf. ML. 
Sulf. Em. MO. Dry Sulf. Em. 
*Sulf. ML. Em. MO. Dry °Sulf. Em. 
Sulf. Em. K, Dry Em. Sulf. Em. 
Sulf. ML. Em. Em. Dry ML. Sulf. 
Sulf. ML. Em. Em. Dry ML. Sulf. 
Em. Sulf. Em. Ory Em. 
*Em. Sulf. Em. Dry Em. 
Em. Sulf. ML. Em. Dry ML. Em. Suilf. 
Sulf. Em. ML.’ Ory MO. Em. Sulf. Em. ML. 
Em. Em. Em. 
Sulf. MO. Suilf. Sulf. 
Sulf., Sulfurized Oils (see Note “A"); Em, Soluble or 





blended with 10 per cent fatty oil may 
be used to advantage. 

In turning monel metal, an*emulsion 
gives a slightly longer tool life than a 
sulfurized mineral oil. The latter, how- 
ever, tends to break up the chips, which 
is desirable in many cases. 

Cutting fluids, as a rule, should be 
applied in large quantity at the highest 
velocity possible without splashing, di- 
rectly onto the tool point where the 
chip is being formed. From 3 to 5 gpm 
for each single-point tool is most ef- 
fective. The cutting fluid, especially 
when carbide tools are used, should 
flood the tool before the cut is started, 
and should be applied continuously dur- 
ing the cut. Rapid temperature 
changes are injurious to most. tools. 
Sulfurized oils are reported to be in- 
jurious to carbide tools. 

Cutting fluids should be kept cool, by 
using either a_ sufficient volume of 


Machinability 


ae Boston also presented a 
paper on The Machinability of Na- 
tional Emergency Steels. As most of 
these steels are machinable in an an- 
nealed or a normalized condition, which 
permits relatively free cutting, cutting 
tools of high-speed steel are adequate. 
Regardless of the composition of the 
tool steel, a shape of turning tool ap- 
propriate for this work would be as 
follows: 8 deg back rake, 14 deg side 
rake, 6 deg end relief, 6 deg side relief, 
6 deg end-cutting-edge angle, and 15 
deg side-cutting-edge angle. The nose 
radius should be large, but not in ex- 
cess of 10-20 per cent of the depth of 
cut to be used. If cemented-carbide 
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coolant or by providing cooling means. 
In order that the tools may show a 
satisfactory life, the coolant tempera- 
ture should not be allowed to exceed 
110 F. Cutting fluids also should be 
kept clean, that is, free from suspended 
chips, bacteria, and high acidity. 

On complicated machines, where such 
parts as tool slides must be lubricated, 
oils should be used as the cutting fluid. 
In such jobs as milling and drilling, the 
removal of chips is facilitated by the 
presence of lubricant in the flutes or 
chip spaces. In high-speed operations, 
cooling is more important than lubrica- 
tion, because speed in itself usually re- 
sults in a good surface quality. In low- 
speed operations, where segmental or 
discontinuous thips are being formed, 
the face of the tool should be periodi- 
cally lubricated, hence oils, and particu- 
larly sulfurized oils for threading and 
broaching, are desirable. 


of NE Steels 


rake angle of from 5 deg to 10 deg, side 
and end relief of 5 deg, an end-cutting- 
edge angle of 6 deg, a side-cutting-edge 
angle of from 0 deg to 15 deg, and a 
nose radius of 1/32 in. 

In general, standard drills and mill- 
ing cutters can be used with rake angles 
from 10 deg to 15 deg on the milling 
cutters. In threading, a rake of from 
10 deg to 15 deg will give good results, 
with the chip space or flute ground 
smooth and to a full radius. 

In general, emulsions of soluble oils 
are satisfactory for turning, milling, 
and drilling, and those operations em- 
ploying relatively high cutting speeds. 
For low cutting speeds, as used in 
broaching, reaming, and_ threading, 
sulfurized mineral oils should be used. 
A mixture of mineral oil with from 10 
to 15 per cent fatty oil serves as a good 
substitute for the sulfurized mineral 
oil. 

Cutting fluids should be applied at 
low temperature in large quantity and 
at high velocity in order to be most ef- 
fective. The machinability of the cur- 
rent National Emergency steels in gen- 


tools are used, a back rake angle of cral compares favorably with tha‘ of 
from 0 to —5 deg may be used, a side (Turn to page 90, please) 
Approximate Approximate 
Machinability Turning Character of 
Grade Rating Speed Machined Chip 
As-Rolled—Cold "Irawn 
NE-9415 in 100 SFM Continuous and hard 
NE-9420 5% 100 SEM Continuous and hard 
NE-9422 as ty 9 SEM Continuous and spring 
As-Annealed—Cold Drawn 
NE-9430 64% 115 SFM Continuous and semi rd 
NE-9435 60% 110 SFM Continuous and semi-hard 
NE-9437 10% 110 SFM Continuous and semi-lard 
NE-9440 58% 105 SFM Continuous and hard 
NE-9442 38% 95 SFM Continuous and tough 
NE-9445 17% 85 SFM Continuous and tough 
NFE-9450 15% 80 SFM Continuous and tough 
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The RED RING Universal Gear Checker checks the dimen- 
sions of spur and helical gears to discover errors in index, 
helix angle and tooth size, eccentricity, interference and 
wobble — also errors in the lead of helical gears. 

The lead of helical gears is checked against a master 
lead groove in a hardened and ground masier lead cylinder. 
This cylinder may have as many as ten different grooves 
to check as many leads. 

The design of this equipment is so ingeniously simple 
that it does not require a skilled mechanic to operate it. 
Typical small gears may be checked by the average shop 
man at the rate of 1 per minute. 

Three sizes of Gear Checkers are available to accommo- 
date gears up to 12”, 18” and 24” O.D. 


Write for special bulletin on Gear Checking. 
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SPECIALISTS ON SPUR AND HELICAL 
INVOLUTE GEAR PRACTICE 
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WORIGINATORS OF ROTARY SHAVING 
AND ELLIPTOID TOOTH FORMS 
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No Single Drive or Campaign 
Will Solve Absentee Problem 


Causes of Absenteeism in Each Plant Must Be 
Determined Before Corrective Steps Are Taken 


After an industrial analysis of ab- 
senteeism in eight member companies, 
the Aircraft War Production Council, 
Inc., on the Pacific Coast has found that 
a single drive or campaign will not 
solve the problem. Instead, the causes 
of absenteeism in a plant must be de- 
termined and then steps to correct them 
must be taken in cooperation with the 
employes, the community and the fed- 
eral government. The establishment of 
labor-management absentee committees 
in individual plants and then the tying 
in of this effort with the community to 
coordinate community transportation, 
services and housing is recommended. 

Secretary of the Navy Frank Knox, 
testifying before the House Naval Af- 
fairs Committee, listed the 10 chief 
causes of absenteeism as bad transpor- 
tation, bad housing, long working hours, 
job monotony, necessity for shopping, 
banking and other personal activities, 
need of entertainment, visits to distant 
homes, care of dependent children, 
weekend dissipation and greater earn- 
ings than workers are accustomed. 
Secretary Knox laid the chief blame 
on weekend dissipation for persistent 
absenteeism, a fact which seems to be 
bolstered by a General Motors survey 
that found absenteeism highest on 
Mondays and lowest on pay days. 

Four groups accounting for the bulk 
of excessive absenteeism, according to 
Andrew Court, GM labor economist, are 
young men facing induction whose days 
of civilian freedom are drawing to an 
end, married women who have family 
responsibilities and who may be sec- 
ondary family wage earners, members 
of high income families who have a 
feeling of job independence and lack of 
wage incentive, and men who have not 
developed a sense of job responsibility. 
It is generally found that only 10 to 15 
per cent of the workers account for the 
majority of unscheduled absences. 

A percentage breakdown in eight 
West Coast airframe plants showed the 
following causes of absence among men 
and women employes: (1) Illness of 
employe—men, 74.3; women, 70.3; (2) 
illness or death in family—men, 8.3; 
women, 12.4; (3) transportation diffi- 
culties—men, 12.4; women, 10.7; (4) 
military reasons—men, 1.4; (5) need- 
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ing care of children—women, 1.6; (6) 
miscellaneous—men, 3.3; women, 4.9. 
Women generally have a higher absence 
rate than men due to the fact that a 
higher percentage of them are new and 
inexperienced workers and that they 
have home and family responsibilities 
outside the plant. 
West Coast aircraft council 
(Turn to page 100, please) 


plants 


Kaiser May Build Jeep 


Henry J. Kaiser, West Coast ship- 
builder, conferred with Ordnance Dept. 
officers at the Tank-Automotive Center 
in Detroit recently relative to the man- 
ufacture of a lightweight non-combat 
vehicle of the jeep class for the U. S. 
Army. Kaiser talked with Brig.-Gen. 
A. R. Glaney, chief of the center, and 
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Col. Joseph Colby, head of the Develup- 
ment Branch. 

Commenting on the post-war pros- 
pects of the automotive industry, which 
he has indicated he may enter after the 
war, Kaiser said, “One industry will 
stand out above all others after this 
war. That is transportation. Detroit is 
the greatest center of that industry now 
and it will continue to be. Detroit be- 
came such a center in the first place 
through hard but intelligent competi- 
tion. That is the only way it will re- 
main a great industrial center.” 


Millar Heads New 


Aviation Company 


Richard W. Millar, president, an- 
nounces the formation of Avion, Inc., 
a new company which will concentrate 
on the production, research, and engi- 
neering of military aircraft. Late in 
1942 Millar resigned as president and 
director of Vultee Aircraft, Inc. Asso- 
ciated with him as vice-presidents of 
Avion, Inc., are R. W. Palmer, formerly 
vice-president in charge of enpineering, 


and Don I. Carroll, formerly vice- 


president in charge of production, both 
at Vultee. 


Acme Photo 


Amphibious Jeep in Action 


Wounded U. S. soldiers are carried into a mobile field dressing station 

from the amphibious Jeep which served as an ambulance. This is one 

of the first pictures showing the new amphibious Jeep in action in 
a combat area. 
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come back? 


Miles high, meeting a stream of bullets, or holding steady through a volcanic erup- 
tion of explosive shells, or pulling out of a power dive with a shock that brings mental 
blackout—our eager young pilots have the physical, mental and spiritual equipment 
to master every danger. But whether the pilot comes back often depends on his plane, 
on what the engineers designed into it—on what the manufacturer built into it...and 
finally on the devoted servicing of the ground crew. 
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The men and women who are making Sealed Power piston rings, pistons and cyl- 
inder sleeves for airplane engines are keenly aware of the need for precision, for 
toughness and utter reliability in every part. These craftsmen are working hard for 

volume, but also working carefully for quality. 





* BUY MORE WAR BONDS ~* 


SEALED PoWER CORPORATION 


Muskegon, Michigan * Windsor, Ontario 
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Less Demand for Shell Steel. 


Other Steel Needs Continue 


Alloy Steel Turnings and Borings Must Be 
Segregated if War Needs Are to Be Filled 


By W. C. Hirsch 
What little liberalization in the allot- 
ment of metals for civilian consump- 
tion products is under consideration in 
Washington is hardly likely to alter the 
all out war character of the market. 
Just because the War Production Board 


has sanctioned the addition of a rela- 
tively small number of refrigerators to 
the urgently needed replacement sup- 
ply and, as the war continues, will 
undoubtedly from time to time permit 
similar relief of other essential civilian 
wants, lifting of war time restrictions 
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LIVE CENTERS 
Permit Deeper Cuts 
at Higher Speeds 


Turn out 
on lathes, millers, grind- 
ers, because they permit these 


~ BOOST PRODUCTION 


TO NEW HEIGHTS! 


DEAL 







more work—in less 
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machines to be run at capacity. 
Save set-up time. Radial load 
carried by high precision hall 
bearings; thrust load absorbed 
by high precision taper roller 
bearing. 





"3-in-1" JUMBO 
ELECTRIC CLEANERS 





Increase Machine Life 


Make the machines and mo- 
tors you have last longer—per- 
form better—by keeping them 
clean and reducing “wear out” 
with IDEAL “3-in-1” JUMBO 


Electric Cleaner. Blows, Vac- 


uums, Sprays. Super-Pow- 
ered; 1 H.P. Motor. Air of the 
velocity 24,200 ft. per min. metals. 


Removes dirt from hard-to- 


get-at places. 


FREE 


copy, today. 


4 Three 





legibly, easily, regardless 
hardness of 


MOST COMPLETE LINE 
OF MARKING TOOLS 


TRIPLE 
DUTY 


inter- 
change- 
able cen- 
ter pieces 
for all 
kinds of 
centered 
and un- 
centered 
work 





IDEAL 
METAL ETCHER 


Permanently 
Dies, Parts, Gages, Etc. 
Prevents delays caused by 
Loss, Theft, Mistakes. New, 
all-purpose Etcher perma- 
nently marks smooth-sur- 
faced iron, steel and their 


alloys. 14 


Marks Tools, 


Heats. Etches 


the 





MACHINE TOOL ACCESSORIES CATALOG 


Tells you all about these production speeders:—Live Centers, Demagnet- 
izers, Marking Tools, Balancing Ways and many others. Send for your 


IDEAL COMMUTATOR DRESSER CO. 


3000 Park Avenue 


Sycamore, Illinois 


SALES OFFICES IN ALL PRINCIPAL CITIES 


In Canada: 


Irving Smith, Ltd., 


Montreal, Quebec. 
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on the use of metals is no more im 
nent than it was before. 

Some change in the picture of metal 
consumption is bound to result, h w- 
ever, from the constant alteration in 
the needs of the armed services. A 
tapering off in the demand for shell si ce] 
has been noted for some time. So long 
as no one knows how long the war will 
last, it is impossible to say whether or 
not the demand for shell steel will sot 
stage a comeback later on, but for the 
present it appears to subside more :nd 
more. This, however, means nothing 
more than a shift in war requirements 
from one description of steel to others, 
and in no wise affects the continuance 
of raw steel needs on a maximum basis. 
While some improvement is noted in 
the flow of alloy steel turnings from 
machine shops into re-use as the result 
of recently promulgated directives, al- 
loy steel specialists say that there is 
still much room for improvement. They 
point out that many converters of alloy 
steel continue to argue that to segre- 
gate turnings and borings from differ- 
ent alloys implies prohibitive labor 
costs, blind to the fact that such con- 
servation measures are imperative re- 
gardless of the expense, if war alloy 
steel needs are to be filled. In this 
connection it may be noted that the 
leading nickel producer recommends the 
so-called spark test as a shortcut for 
classifying the principal nickel alloy 
steels in place of more time-consuming 
chemical analyses. While steel orders 
with priority ratings booked up to 
April 15 without a CMP allotment num- 
ber will not be displaced by CMP or- 
ders, all orders to be valid after April 
15 must be authenticated under CMP 
rules. Beginning April 15 CMP busi- 
ness will have priority over everything 
except WPB directives. 

Maximum prices for aluminum sold 
by primary producers in pig form have 
been set by OPA at levels 1 cent per 
pound under the prices of the corre- 
sponding ingots. The price range is 
from 13 to 24 cents for unalloyed alu- 
minum and from 14 to 16% cents for 
the alloys. 


ASTE Elects Officers 


At the national meeting of the 
American Society of Tool Engineers, 
the following officers were elected: 
Succeeding Otto W. Winter, president 
of Sav-Way Industries and retiring 
president of the ASTE, is Ray H. 
Morris, vice-president, Hardinge Bros., 
Inc., Hartford, Conn. Douglas D. Burn- 
side, superintendent, American Stove 
Company, St. Louis, is the society’s 
new first vice-president, while C. W. 
Briner, assistant to the president, !’ipe 
Machinery Co., Cleveland, was elected 
second vice-president. 

To serve as the society’s naticnal 
secretary for the coming year is | arl 
Johnson, Firth Sterling Steel Com- 
pany, McKeesport, Pa., while Floyd W. 
Eaton of the War Manpower Commis- 
sion in Detroit was named treasurer. 
Adrian L, Potter was re-elected exocu- 
tive secretary of the society. 
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Gears illustrated, courtesy Twin Dise Clutch Co., Racine, Wisc. 
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Alfred P. Sloan, Jr., Discusses Post-War Plans 


Warning that public expectations of organization strength to a_ post-war 
« revolutionary type of passenger auto- activity would be unconscionable. The 
mobile after the war were doomed to first post-war cars, therefore, will be 
disappointment, Alfred P. Sloan, Jr., of a type that can be built without im- 
chairman of General Motors, told the portant engineering development or 
corporation’s automobile dealers in a changes in tools. 
special message April 9 that the post- This prediction, Sloan emphasized, 
war car would probably be the 1942 was based on present probabilities, and 
model with minor modifications and he did not deny that changes were in- 


improvements, evitable once automobile manufacturers 
The corporation’s technical organi- resumed production. 
zation will be intensively engaged for “Automobile fuels have been improv- 


some time to come in advancing the ing in quality over many years,” said 
engineering status of war products, Sloan. “After the war, really high- 
Sloan declared, and diversion of such octane fuels in quantity should be avail- 





WE WANT BUSINESS! 


Doubled plant facilities now make it pos- 
sible to supply a few new manufacturers 
with auxiliary lighting equipment. If you 
are making tanks, trucks and airplanes with 
high priority ratings, let us bid on your 
specifications. 


ARROW is today supplying tail lamps, stop 
lights, reflectors, mirrors, parking lights, 
etc., for use on Army and Navy equipment. 
ARROW has been one of the leaders in this 
field for years and maintains an engineering 
service to help work out lighting problems. 
If you are looking for help along these lines, 
and an additional source of supply, write us 
today. Address Dept. 176. 


ARROW SAFETY DEVICE CO. 


Medford, N. J. 
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able for general automotive use. Tis 
will importantly affect design. Light 
metals have been available for meny 
years. Increased quantity demanded 
by the war may well result in lowe: ed 
prices for these metals. This again 
may affect automotive design. The le- 
velopment of synthetic rubber, which 
will be available in large quantities, 
also may influence automotive design.” 

How soon factories will be able to 
reconvert to automobile production 
after the war was a question, he said, 
that could not be answered until it 
becomes known how sbdon. the govern- 
ment will release plants from war pvro- 
duction. Once that is definitely known, 
several months will be required to pro- 
duce the first car, since reconversion 
cannot be done on a gradual basis. In 
General Motors, said Sloan, resump- 
tion of automobile production would 
depend upon the early release after 
the war of substantially all existing 
manufacturing plants normally used 
in automobile production, as well as the 
facilities of the thousands of firms that 
supply the corporation. 

Sloan repeated his earlier pledge 
that dealers actively discharging their 
responsibilities to customers during the 
war would receive preference in the 
allotment of post-war cars. The allot- 
ment will be based on the percentage 
of 1941 purchases, together with a 
bonus to be derived from ears which 
would have gone to dealers who dis- 
continued and were not replaced dur- 
ing the period of suspended  produc- 
tion. 


Altman Organizes 
Consulting Service 


Peter Altman, associated with Vultee 
Aircraft, Inc., for the past 2% years 
as Director of the Manufacturing Re- 
search Dept., has resigned from that 
position to establish a consulting and 
engineering development service in De- 
troit. Prior to organizing the Vultee 
department, he was Director of the 
Aeronautics Department at the Uni- 
versity of Detroit, a position held by 
him for 15 years and during which 
time he also engaged in consulting 
work on a number of successful pro- 
jects. As consulting engineer of the 
Stinson Aircraft for 8 years, he took 
an active part in the development of 
the Stinson series of private airplanes. 
Last year Altman was Vice-President 
for Aircraf Engineering of the Society 
of Automotive Engineers. He als« is 
an Associate Fellow of the Institute of 
Aeronautical Sciences. 

One of the developments carried out 
under his direct supervision for the 
Vultee Manufacturing Research De- 
partment was the composite expar ded 
metal type of fabrication. The ac’ ivi- 
ties of this department are to be moved 
to the San Diego plant of Consolid*ted 
Vultee Aircraft Corp. The facilities 
occupied by the department in Detroit 
have been tranfered to Stinson Air- 
craft Division, which has established a 
small manufacturing research unit 
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AMERICA’S. 


GREAT PRODUCTION PLANTS... 
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At Thompson Aircraft Prod- 
ucts Company, batteries of 
Acme-Gridley Automatics 
are attaining a degree of 
accuracy never before pos- 
sible in mass production. 


Two and three times faster than they have ever 
been produced before, metal parts in great variety, 
machined with the utmost precision—those are 
the demands of a war production greater than any 
nation has ever met! 

Acme-Gridley Automatics are turning out these 
parts, at speeds and feeds limited only by the 
capacity of tools to stand up under 24-hour 


schedules. 
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170 EAST 1315T STREET + CLEVELAND, OKIO 























These 4, 6 and 8-spindle machines are quickly 
adapted to many classes of work, often as many as 
20 operations on a single set-up. Large tooling 
area speeds setting up. Operation is convenient, 
output is uniform, costs are low. 

And when industry goes to work on the growing 
backlog of peace-time needs, Acme-Gridleys will 
be ready to carry their full share of the load—at 


lower costs than ever before. 


GRIDLEY 4-6 AND 8 SPINDLE-BAR AND CHUCKING AUTOMATICS ~ SINGLE SPINDLE AUTOMATICS + AUTOMATIC THREADING DIES 


APS «SCREW MACHINE PRODUCTS THE CHRONOLOG + LIMIT SWITCHES + POSITIVE CENTRIFUGE» CONTRACT MANUFACTURING 











Production of Aireraft and 
Ships Is Being Increased 


Critical Materials Being Diverted from Ground 


Ordnance to Plane 


Reduction of manufacturing sched- 
ules for tanks, Army transport trucks 
and other items of ground ordnance 
has taken place in recent months as the 
government puts increasing emphasis 
on aircraft, destroyer escort and other 
anti-submarine vessels and on merchant 
ships. Output of ground ordnance—a 


Manufacture and Shipbuilding 


category under which WPB lists 
combat vehicles, artillery, anti-air- 
craft guns, small arms and infantry 
weapons, army ammunition and army 
ground signal equipment—hit its high 
mark in December and _ since then 
has shown a decline. January pro- 
duction of ground ordnance dropped 





The BULL-DOG GRIP 


of a Husky Buck Private 
AND JUST AS 


DEPENDABLE! 
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20 per cent from the record Dece; 
ber level and February output 
still 11 per cent below December 
total. Anti-aircraft fire control eq»i 
ment, wheeled and self-propelled ar:i 
lery and small arms ammunition 
the only ground ordnance items wh‘ 
have experienced rising productio 
rates in recent months. 

The armed forces have preferred { 
divert more critically needed steel, co; 
per and other shortage metals to sh; 
building and aircraft manufacture 
to urgent needs on the fighting fronts 
rather than put that material in 
tanks and trucks that may not be used 
for months. Thousands of tanks and 
other combat weapons are at various 
points awaiting shipment, which has 
been hampered by a shortage of ships 
made even more acute by the Nazi sub- 
marine campaign. One reason there is 
a temporary surplus of certain weapons, 
such as tanks, is due to the fact that 
U. S. industry, especially the automo- 
tive industry, has been able to turn 
them out on a volume production basis 
greater than was anticipated. 

The Ordnance Dept. recently an- 
nounced the cancellation of its $80,000,- 
000 contract with the Interantional 
Harvester Co. to manufacture tanks of 
a new design at the old Bettendorf car 
shops at Davenport, Ia. This contract 
was awarded in January, 1942. In an- 
nouncing the contract cancellation and 
resultant layoff to 3,000 workers, 1,900 
of them at the Quad Cities Tank Arse- 
nal, Col. John Slezak, of the Chicago 
Ordnance District, said that other 
tanks had been found more suitable by 


(Turn to page 69, please) 


Obituary 


James A. Farrell, 80, who was presi- 
dent of the United States Steel Corpor- 
ation for 21 years until his retirement 
in 1932, died March 28 in New York 
after an illness of two months. 

William R. Grace, 64, first vice-presi- 
dent and director of the Ingersoll-Rand 
Company and a director of E. R. Grace 
& Co., died March 31 at his home in 
Aiken, S. C. 

L. Fred Iverson, 61, associated with 
the Sealed Power Corporation, Muske- 
gon, Mich., since 1916 and well known 
in the replacement parts industry, died 
at his home on March 17. 

Howard C. Marmon, 66, former vice- 
president of the Marmon Motor Com- 
pany of Indianapolis, died April 4 of 
a heart attack at Fort Lauderdale, !'la. 
He was born in Richmond, Ind., May 
24, 1876, attended Earlham College and 
was graduated from the University of 
California. In 1902 Mr. Marmon de- 
signed the first Marmon car, which was 
placed on the market in 1903. He was 
a co-developer of the Liberty airp/ ane 
engine and in 1917 was sent to Europe 
as a member of commissions to pul- 
chase airplane equipment. Mr. 
mon was a former president of 
Society of Automotive Engineers, 
was an honorary member of the Briti 
Society of Automotive Engineers. 
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Britain’s new 
Whirlwind _ fight- 
er plane adapted 
for bombing. It 
is powered by two 
Rolls-Royce Pere- 
grine engines and 
equipped with 
four 20-mm. can- 
nons. Bombs are 
rarried under the 
wings. 











Processors of 
Synthetic Rubber and Plastics « 
Sheets + Extrusions « Molded Parts 
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For Aircraft Applications of 


ACADIA 


Synthetic Products 


@ The list of applications for which 
Acadia Synthetic Products is being 
used with uncommon success is grow- 
ing by leaps and bounds. Aircraft 
manufacturers, drawing on the broad 
experience of Acadia engineers, are 
using this material for packing, dia- 
phragms, grommets, ring seals, bush- 
ings, chafing strips, extruded shapes, 
etc. Let us work with you on applica- 
tions that fit your needs. Write us for 
further information. 

Acadia Synthetic Products Division 
WESTERN FELT WORKS 

Chicago, Ill.: 4035-4117 Ogden Ave. 


Detroit, Mich.: 420 Stephenson Bidg. 
Branch Offices in All Principal Cities 


















Largest independent 
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ee = a 
Business in Brief 


Written by the Guaranty Trust Co., 
New York, Exclusively for Avvo- 
MOTIVE AND AVIATION INDUSTRIES 


Continuing approximate stability of 
general business activity is reported 
The seasonally adjusted index of The 
New York Times for the week ended 
March 27 advanced to 138.2 per cent 
of the estimated normal, as compared 
with 137.0 for the preceding week and 
133.8 a year ago. 

Department store sales during the 
week ended March 27, as reported b) 
the Federal Reserve Board, were 3 pei 


cent below the corresponding level in 
1942. For the period of four weeks 


then ended, the total was 38 per cent 
greater than a year ago; and foi 
1943 to date sales have registered a 
comparable increase of 11 per cent 

tailway freight loadings during the 
week ended March 27 totaled 787,360 
cars, 2.5 per cent more than in the 
preceding week but 2.6 per cent below 
the number a year earlier. 

Electric power output during the 
same period declined less than season- 
ally and was 17.4 per cent greate 
than a year ago, as against a similar 
excess of 17.6 per cent reported for 
the week before. 

Crude oil production in the week 
ended March 27 averaged 3,896,250 
barrels daily, 7,400 barrels below the 
figure for the preceding week and 237,- 
550 barrels less than the average out- 
put recommended by the Petroleum 
Administration for War. 

Average daily production of bitu- 
minous coal during the week ended 
March 20 was 2,060,000 tons, as com- 
pared with 2,093,000 tons in the week 
before and 1,823,000 tons a year ugo. 

Engineering construction contracts 
awarded in the week ended Apri! 1 
totaled $61,389,000, or 43 per cent less 
than the corresponding figure in 142, 
according to Engineering News-!’ec- 
ord. For the current year to date 4 
similar decline of 54 per cent is shown. 


Professor Fisher’s index of whole- 
sale commodity prices for the week 
ended April 2, registering the ‘irst 


recession since last September, was 
111.7 per cent of the 1926 averag:, 45 
against 112.2 for the preceding week 
and 104.8 a year ago. 

Member bank reserves. decre sed 
$325,000,000 during the week e ided 
March 31, and estimated excess re- 
serves declined $110,000,000 to a ‘otal 
of $1,520,000,000. Business loan: of 
reporting members declined $48, '04,- 
000 in the preceding week and s:ood 
$1,254,000,000 below the total a year 
earlier. 
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GREATER 
SAFETY 







... for Our Boys 





It is reassuring for us at home to realize 
that our boys in the Army, Navy, Marine 
Corps, and Coast Guard are safeguarded 
by superb defensive weapons, into which 
the greatest degree of protection has been 
built by America’s engineering genius and 
production skill. 

When our bombers take to the air— 
whether to rain destruction on vital enemy 





bases, or to support ground-force attacks 
—the odds are heavily in their favor. These 
bombers are made safer for their crews and 
give greater protection to all of our forces 
involved in the engagement, because they 
are protected by power-operated revolving 
gun turrets, one of the war products made 
by Emerson-Electric. 

More than 53 years’ experience in pre- 
cision workmanship, building millions of 
high-quality electric fans, motors for ap- 
pliances and equipment, and welders for 
industry, was quickly converted by 
Emerson-Electric to the manufacture of 
gun turrets and other war equipment. The 


- seen 4 
wnt at ww 5 4 


How Emerson-Electric Power-Operated Revolving Gun Turrets Work 


These turrets might be called “built-in fighter 
escorts” because they protect the plane and 
the members of its crew while they are en- 
gc.ed in offensive missions. The gunners in- 
sid. the turrets (a single bomber has a number 


of power-operated turrets) are well protected 
while they “dish it out" to enemy aircraft. In 
a split-second they can swing into position and 
cover the point of attack with a continuous burst 
of fire power from heavy-caliber guns. 





same all-out dependability which has made 
these fans, motors and welders so out- 
standing now contributes to the safety of 
our armed forces. 

Now, everything Emerson-Electric makes 
is for the military and naval needs of the 
United Nations. 


. 
THe Emerson Evectric Manuracturine Co., 
Saint Louis... Branches: New York e Detroit 
Chicago ¢ Los Angeles ¢ Davenport 


For building these Power-Oper- 
ated Revolving Gun Turrets and 
other war products, Emerson- 
Electric workers were presented 
with the Army-Navy “E” Award 
— in recognition of their “‘pa- 
triotism and great work...” 








Aircraft Motors 
LIGHT... COMPACT... POWERFUL 


Another Emerson-Electric contribution to 
the winning of the war. Specially de- 
signed aircraft motors for gun turrets, 
hydraulic units, fuel pumps, tab controls, 
winterizing, communicating systems, also 
with built-in gear and limit stop. 
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PUBLICATIONS 


Aircraft Alloy Steels is the title of a 
special stock list and data book published 
by Joseph T. Ryerson & Son, Ine. It is 
designed as a practical guide to aircraft 
steel stocks, prices, limitations and 
specifications. 

A new bulletin 
Clamp Co. describes Twistite Push-pull 
Pressure Units, C-clamp and holding de- 
vices of special design into which Twistite 
units can be built.* 

General Motors, Customers Research 
Staff, has issued an interesting and helpfui 
little folder called Tire Hints, for More 


sales 


issued by the Michigan 


We’re Both 
on the Spot 
°° Brother! 


Mileage. It is illustrated and gives numer- 


ous examples of Do’s and Don't for pro- 
longing tire life.* 
Plomb Tool Co.’s booklet These Are 


Your Weapons popularizes the principles of 
work simplification, presenting fourteen 
Laws of Work in the form of examples. 
The simple tests outlined may be applied 
by workers to their own regular jobs as 
an aid in producing more work with 
effort and less fatigue.* 

General Electric Co. has issued a 
bulletin on electronic contactors for 
resistance welding. It outlines the 
desirable features of these electronic con- 
tactors and describes and illustrates their 
construction, the ease with which they can 
be installed and the simplicity of their 
operation. * 

The George Scherr Co. 


less 
new 


a-c 
many 


issued a 


has 
(Turn to page 66, please) 


hew 






Res all one batthe—the roaring dive of a 


squadron on the target and the precise thoroughness of laboratory and 


precision manufacturing facilities brought to bear on the one big objective 


MORE PRODUCTION! 


The battle begins here 


Your problem is to get even the toughest jobs done 


ahead of schedule. Our problem is to supply the quality-controlled materials 


and methods to meet the production finishing demands of those jobs. 


That puts us both on the spot 


so, let’s fight and work together. ‘Today, as 


always, we are interested in helping you solve your finishing problems, be 


r 
they metal, plastic or what-have-you. 


\ laboratory research staff and 


facilities second to none, working closer than ever with McAleer engineers 


in the field, are developing new materials, new methods daily, any one of 


which may be just the solution to your toughest finishing problem. 


So, step off the spot 


let us make a practical demonstration of what 


MeAleer On-the-Job Advisory Service can mean to you in terms of better 


finish, increased production at less cost. You will not be obligated. 





o4 


MANUFACTURING CO. 
Quality, Cantrolled Finishing Materials 
“ROCHESTER, MICHIGAN | 
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Awards 


Names of winners of Army-Navy E’ 
awards in or allied with the automotive and 
aviation industries, announced since the 
April 1 issue of Automotive and Avri«‘ion 
Industries went to press. 

ALLIS - CHALMERS MANUFACTURING 

CO., Milwaukee, Wis. 
AMERICAN HYDRAULICS, 

boygan, Wis. 

CHICAGO FLEXIBLE SHAFT COMPANY, 

Chicago, Ill. 

THE CINCINNATI PLANER CoO., 
nati, Ohio. 
EATON METAL PRODUCTS CO., Denver, 

Colo. 


INC., sne- 


Cincin- 


THE FAIRFIELD MANUFACTURING 
COMPANY, Lafayette, Ind. 
FOOTE BROS. GEAR AND MACHINE 


CORP... 
THE 
Mass. 
GEAR. GRINDING MACHINE CoO., Detroit, 
Mich. 
GENERAL CERAMICS 
CORP., Keasbey, N. J. 
GENERAL ELECTRIC COMPANY, Bridge- 
port, Conn. 
THE B. F. 


Chicago, Il. 


FOXBORO COMPANY, Foxboro, 


AND 


STEATITE 


GOODRICH CoO., Clarksville, 


Tenn. 

THS HUGHES-KEENAN CO., Manstield 
Ohio. 

BEN HUR MFG. CO., Milwaukee, Wis 

KROPP FORGE AVIATION CO., Chica 
Ill. 

MONSANTO CHEMICAL CO., Marshali, 
Tex. 

THE OILGEAR COMPANY, Milwaukes 
Wis. 

RAY-O-VAC COMPANY, Madison, Wi: 

ROBBINS & MYERS, INC. (two plants) 


ROCKFORD MACHINE TOOL CO., 
ford, Ill. : 
GEORGE D. 


Rock- 


ROPER CORP., Rockford, III 


RUST PROOFING AND METAL FINISH- 
ING CO., Cambridge, Mass. 
SPENCER THERMOSTAT CO., Attleboro, 


Mass. 

STERLING ENGINE 
THORDARSON 
Chicago, Ill. 
THE UNION STEEL 

Albion, Mich. 


CO., Buffalo, N. \ 
ELECTRIC MFG. CO.. 


PRODUCTS CoO., 


UNITED STEEL AND WIRE CoO., Battle 
Creek, Mich. 

WAGNER ELECTRIC CORPORATION, 
St. Louis, Mo. 

WATERBURY TOOL DIV. of VICKERS, 


INC., Waterbury, Conn. 
WHITING CORPORATION, Harvey, 11 
WOLLASTON BRASS and ALUMINUM 
FOUNDRY, No. Quincy, Mass. 





A large proportion of 


the men employed 


in the automobile industry are veterans 
of the bicycle industry and those brarches 
of automobile manufacture which bear some 
relation to bicycle construction were th 


first to be brought to a basis of impi ved 
manufacturing methods. Wire wheel: [or 
automobiles, for instance, are turned out 
by the same perfected methods and b» the 


same machinery as wheels for bic) cles. 
As a result automobile wire wheels vere 
early produced at a relatively low cost 
which insured their extensive adoption, but 
time has shown this type of wheel 'o be 
less satisfactory for autos than for ey cles 


903. 


From The Horseless Age, April 15, 
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That’s right—you can predict the service his- 
tory of a transmission simply by /sstening. Noise 
means wear, and wear means a shorter life, more 
cost and lost time for servicing. 

Fuller transmissions are recognized by truck 
owners and operators as being 
quic!. That’s why drivers pre- 
fer them. That same quiet 
Operation means the gears 
aren ¢ “fighting” and wearing 
faster than they should. Fuller 


Sears are precisely manufac- 


FUELER MANUFACTURING COMPANY 


T 
é ay 
TEST 
> 





tured and accurately matched to deliver super- 
lative service. 


Many nationally recognized trucks have Fuller 
transmissions as standard. You can identify 
them by listening: 


If you’re now driving or main- 
taining one or more Fuller- 
equipped trucks, you'll wanta 
copy of the new Mechanic’s and 
Driver’s Handbook. Write our 
Service Department for your 
free copy. 








ee MICHIGAN | 
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{-page folder describing the Scherr Limited 


ubout 


zine alloy die castings. It will help 


= . 
Publications prospective users to properly evaluate die 


castings for war production and supply 


(Continued from page 64) useful 


information for post-war product 


planning.* 


A 


new, revised edition of the Gleason 
Spiral 


Bevel Gear System book has just 


Budget Inspection Laboratory. Fourteen been announced. It contains 102 pages of 
of measuring instruments, tools, spiral bevel gear tooth proportions, already 
and optical inspection devices are computed and ready to use. The new 
briefly described.* foreword gives the bases and formulas of 
new edition of Leeds & Northrup the system and explains the most recent, 
catalog on Micromax Pneumatic important changes in this field of design. 


types 
gages 


The 
Co.'s 
Control stresses the use of this equipment 
for regulation of pH, conductivity and other 
conditions, as well as temperature. It also The 
gives standard ranges, dimensions, shipping 


Please 
letterhead. * 


make requests on your company 


Dumore Co. has issued a 2S8-page 


illustrated booklet on American Electrical 


weight, etc.* Standards for Fractional Horsepower Mo- 
Zinc Alloy Die Casting is the title of a_ tors. 


new 


answer the questions most frequently asked 


you Peers 
WHEN, PRODUC! 
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It gives digests of standards approved 


booklet issued by The New Jersey by the American Institute of Electrical 
Zine Co. The purpose of the booklet is to Engineers, American Society of Mechanical 


Engineers, ete. Definitions of «all terms 








Eston 


i ember 


New methods . . . new materials... 
new competition . . . three problems 
every manufacturer will have to face 
in the post war market. 


How are you going to solve them 
in your product? 


If your new design contains a mo- 
tive unit . . . start with the bearings. 
They are vital to the performance... 
the operating life . . . the customer 
satisfaction. They can exert a big 
influence on your final design . . . the 
assembly method . . . the replacement 
problem. 


Before you decide which bearing 
to use .. . consult with Johnson Bronze. 
Take advantage of our more than 
thirty years exclusive bearing experi- 
ence. As we manufacture ALL types 
of SLEEVE BEARINGS, we base our 
recommendations on facts . . . free 
from all prejudice. 


There’s a Johnson Sales-Engineer 
as near as your phone. He will be 
glad to call at your office . . . to re- 
view your applications . . . to help 
you decide which type will best serve 
your purpose. Why not call him in 
... TODAY? 


JOHNSON 


SLEEVE BEARING 
625 $. MILL STREET 








NEW CASTLE. PA. 
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lain or graphited 
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or graphited 
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LEDALOYL 
Self-Lubricating 








and motor parts, speeds and duty cla: si 
fications, motor types, ete., are include.’ 

Handy & Harmon has issued a revi-ed 
edition of its generai catalog on Sil-: ‘os 
and Easy-Flo brazing alloys.* 

The Plastics Dept., EK. [. duPont e 
Nemours & Co., has issued a folder Engi. 
neering Highlights About duPont Plastics, 
which gives general properties of Luc te 
Plastacele, Pyralin, Nylon and Butac:te 
Military uses of each plastic are given snd 
au page is devoted to definitions of prop 
erties. * 

A new circular issued by Alvey-Fergu-oy 
Co. is titled Yes, All Metal War Products 
Must Be Cleaned. It pictures the various 
types of machines and describes the clean 
ing operations performed by each—cle 
ing cartridges, machine gun barrels, she 
rifle parts, shell fuses and small shells.’ 

Streeter-Amet Co. has issued a new Jul 
letin, #1413M, describing a _ fixture 
veloped by the company to obtain data on 
shearing stresses of plywood. It contzains 
illustrated details on the method of assen 
bling the jig as well as the preparation 
of the sample and gives engineering data 
on typical tests and the results determined 
by these tests for plywood.* 

Torrington Mfg. Co. has issued a 
64-page catalog containing information 
its lines of blower wheels.* 


e 


heW 


yu 


* Obtainable through editorial depart 
ment. AUTOMOTIVE and AVIATION INDI 
rRIES. Address: Chestnut and Stith sts 


Philadelphia. Please give date of issue 


in 
Which literature was listed. 


Saginaw and Irwin- 
Pedersen Combine 


Operations of the Irwin-Pedersen 
Arms Co., Grand Rapids, will be inte- 
grated with those of the Saginaw 
Steering Gear Division of General Mo- 
tors, according to a recent joint an- 
nouncement by the management of 
both companies. The move has been 
made to expedite production of small 
arms for the Army. The Saginaw plant 
has been making 30-caliber carbine 
rifles. C. F. Runchey, of Saginaw 
Steering Gear, has been named opera- 
tions manager at the Irwin-Pedersen 
plant, with Claude Coon, also of Gen- 
eral Motors, as general superintendent. 


Speeds Chrome Plating 


Landing gear struts for airplanes 
are chromium plated twice as fast by 
using a tube of “Lucite” methyl 
methacrylate resin to protect the treat- 
ed end during plating, according to a 
report of the Plastics Department of 
E. I. du Pont de Nemours & Company. 

Electroplaters have found that “Lu- 
cite” is more durable than any previ- 
ously tried protecting or insulating 
material in chromium electroplating 
baths. 

One aircraft manufacturer uses 2 
5%-in. diameter tube of the plastic to 
protect the struts. Efforts to substitute 
other materials for the critically needed 
plastic have been unsuccessful. 

Electroplaters who have used ‘“Lu- 
cite” to insulate the positive and iega- 
tive anodes in their chromic acid »aths 
report that it stands up indefinitely in 
the acid, and retains its shape. Rubber, 
lacquered wood, certain phenol-formal- 
dehyde plastics and other materials 
deteriorate or contaminate the soli tion. 
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e Army than the design selected for 
nternational Harvester to manufac- 
we, Which was a type in between the 
{-4 nedium and the M-5 light models. 
international Harvester was praised by 
he Ordnance Dept. for doing a splen- 
id job in producing the tank to speci- 
keations. The few produced will be 
ker. by the Army. 

The I. H. C. Farmall plant at Rock 
sand, Ill., whieh figured in the tank 
ogram, will seek additional farm 
ractor orders to augment its present 
itput of 50 per day. The Ordnance 
tel Foundry Co., also part of the 
etup, will be kept busy on other war 
ntracts. Meanwhile, another project 
rill be sought for the Bettendorf plant, 
though it will be at least May before 
nything can be launched. The Inter- 
itional Harvester cancellation is the 
rgest for the automotive industry 
nee Nash-Kelvinator had its Vought- 
Kikorsky flying boat contract revoked 
ist November and its new New Or- 
ans plant taken over by Consolidated 
\ireraft Corp. to make patrol bombers. 
In another revision in the tank pro- 
vam, American Car & Foundry Co. 
as discontinued assembly of light 
inks at its assembly plant at St. 
harles, Mo., and employment at the 





serwick, Pa., plant has been reduced 
rom three to two shifts. Decision of 
he U. S. Army to standardize on the 
I-5 light tank instead of the ACF- 
uilt M-38 probably is responsible for 
me of these changes. However, the 
keneral reduction in the tank program 
s shown by the fact that total Feb- 
uary output was 35 per cent below 
December’s record total, although up 
5) per cent from January. Production 
' Army automotive vehicles and 
quipment in January was off 11 per 
ent from December. 

Many of the big supply of tanks 
waiting shipment overseas are tempo- 
arily stored at tank modification cen- 
ers, of which there are four in the 
U. S. These are the Chester, Pa., and 
Richmond, Cal., tank depots, operated 
vy Ferd Motor Co. in former branch 
ssem>ly plants of that company; the 
Toled depot, run by Electric Auto-Lite 
Lo, aid the Lima, Ohio, depot, man- 
ged | y United Motor Service Division 
bf Ge eral Motors. Installation of ra- 
los aid guns and making changes to 
meet : necifie climatic conditions or to 
‘uit the operating needs of the British 
and Ri ssians under Lend-Lease are the 
hief ) bs undertaken at the modifica- 
Hon: €e ters...Tanks .destined for North 
Africa <o operate in heat and dust have 
‘o und: -go certain modifications, while 
those b and for the cold northern front 
in Sov Russia have to use a different 
‘ype of quipment. It is easier to make 
these <i anges and installations at a 
modific: ion center than to disrupt as- 
‘sembly nes at a tank arsenal. 

The hester Tank Depot has one 
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Production of Aircraft and Ships 


(Continued from page 60) 


building containing 600,000 sq ft, of 
which one-third is utilized for storage 
of equipment awaiting installation. 
Biggest job at the depot is installing 
radios, of which half a dozen different 
types are used in various U. S. tanks. 
Great Britain and Russia have stand- 
ardized on one type of radio set. Early 
this month there were 4000 combat ve- 
hicles at the Chester Depot, divided 
among 30 different types and shipped 
there by 18 manufacturers. This depot 


handles about 200 combat vehicles per 
day. 

Aircraft production in February was 
10 per cent above January, according 
to the monthly production report by 
Donald M. Nelson, chairman of WPB. 
On a dollar value basis, February 
plane output was 4 per cent greater 
than December, although the latter 
month’s total of 5489 planes was 
greater on a numerical basis. This was 
due to the fact that production of 
four-engine bombers in February in- 
creased 36 per cent over January and 
20 per cent over December. Medium 
bomber output in February also ex- 
ceeded the December total but Febru- 








PUSH-TITE 


AIR HOSE COUPLINGS 





With a Hansen air hose coupling there is 
nothing to twist, turn or lock...a slight push 
it's connected and air is automatically turned 
on, a push with thumb or finger it’s discon- 
nected and air is automatically turned off. 
Nothing to bind, stick or jam, regardless of 
rough usage. They’re faster, easier to operate, 
absolutely leakproof from 
one ounce pressure to well 
over 14,000 Ibs. Full swivel 
action, no twisting or kinking 
of hose. Send for free catalog. 
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ary’s fighter plane production fell be- 
low the December level. December 
showed an unusually high production 
total due to the year-end cleanup of or- 
ders by many companies. 

In appraising the aircraft outlook, 
Nelson’s report said, “Aircraft produc- 
tion today is facing a period of tremen- 
dous expansion as new factories come 
into operation. Equipping these with 
adequate supplies of machine tools is 
going to be difficult. It will be neces- 
sary to “screen” all requests for new 
facilities directing new tools to critical 
programs only. It will be necessary to 
transfer machine tools that are not 
being used efficiently to aircraft fac- 


tories where they are most needed. It 
will 
sharply the production of critical com- 
ponent parts.” 


be necessary also to step up 


General Motors Corp., largest manu- 


facturer of war materials in the U. S. 
with $7,251,100,000 in orders up to Dec. 


1, 1942, delivered $1,898,195,445 worth 


of armaments in 1942 according to the 
corporation’s annual report by Chair- 
man A. P. Sloan, Jr. This was 84 per 
cent of 1942 sales and was five times 
the amount of war material deliveries 
in 1941, which totaled $483,855,014. In 
the fourth quarter of 1942, war goods 
shipments comprised 94 per cent of to- 
tal sales and were at an annual rate of 












FINE GEARS 


HAT the repeated phrase “Fairfield 
for Fine Gears” is no idle boast is 
evidenced by the award of the Army- 


Navy “E” to the men and women of this organization. Fairfield 

has always built fine gears to meet the most rigid specifications, 
to pass the most exhausting inspection and to meet the delivery 
date promised. To meet the urgent needs of wartime, Fairfield 
employees have taken pride in extending themselves to produce 
greater quantities of gears in less time. 


Present your gear requirements to Fairfield. 
possible for Fairfield to help you, it will be done. 


FAIRFIEL 








If it is humanly 
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$3 billion. By operating all its + lants 
on a multi-shift basis, GM expects to 
reach a peak annual volume <f $4 
billion. 

During its conversion to war produc. 
tion, GM had to retool and in many jn. 
stances to relocate 49,000 of the cor. 
poration’s machine tools in addition to 
tooling and installing 28,000 new ma- 
chine tools. At the end of 1942 GM 
had 97,000 machine tools engaged jn 
war work. GM has 94 corporation. 
owned plants located in 46 cities and 13 
states engaged in war work, alony with 
15 buildings or plants provided by the 
government. These plants have « total 
floor area of 77,000,000 sq ft. In addi- 
tion, there are three plants in Canada 
on war jobs. 

Expenditure in 1942 for real estate, 
plants and equipment, exclusive of spe. 
cial tools and dies, for GM’s own ac. 
count totaled $30,743,176, bringing the 
total such investment to $872,924,635, 
exclusive of depreciation allowances. In 
addition, there was spent for the ac- 
count of the U. S. government and 
others in 1942 the sum of $359,446,358 
for war production plants, machinery 
and equipment. This brought the total 
plant investment by the U. S., Cana- 
dian and British governments to $428, 
726,155, these facilities being operated 
by GM. 


Oxidation Test of 
Crankease Oil 


A procedure for an oxidation test 0! 
heavy-duty crankcase oils has _ beer 
published “as information only” by the 
American Society for Testing Materi- 
als, on the recommendation of its Com- 
mittee D-2 on Petroleum Products and 
Lubricants. In the test the lubricant is 
evaluated only with respect to stability 
or resistance to oxidation, bearing cor- 
rosion and the deposition of intrinsic 
contaminants resulting from decompo- 
sition, oxidation or other changes that 
occur in service. One of several appen- 
dices of this test covers gravimetric de- 
termination of the naphtha-insoluble 
matter and the naphtha-insoluble mat- 
ter soluble in chloroform, in_ used 
crankcase oils. 





Conventions and Meetings 


American Foundrymen’s§ Associ:tion, 
St. Louis, Annual Meeting... April 28-3 

Midwest Safety Conference, 2ist An- 
nual Meeting, Chicago........ May 4-6 


SAE Nat’l Transportation & Mante- — 

nance Meeting, New York City. . May 5-? 

Nat’l Metal Trades Assoc. Production 

Conference, Chicago ......... May 26-27 

SAE Diesel Engine & Fuels & Lbri- | 

cants Mtg., Cleveland...... Juns 2 and: 
SAE War Materiel Mtg., Detroit, 
June 


) and 1 
SAE Nat'l Tractor Mtg., Milwau!°e, 93-24 
Sent. 20-6 
SAE Nat’l Aircraft Engineering & '’r0o- 
duction Mtg., Los Angeles, 


Sept. 20-Oct. ! 
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Sealing shafts within and protruding from 
mechanisms against the loss of lubri- 
cant and the entrance of grit and mois- 


.ture, is a basic problem for the designer 


of any mechanism. The automotive in- 
dustry solved that problem by adopting 
the self-contained spring loaded seal. 
This seal is used on all commercial 
American cars and trucks because it 
successfully meets all engineering re- 


quirements. It is the best there is today. 


Chicago Rawhide has been manufac- 
turing this type of seal since 1928, and 
packings for grease, air and fluid sealing 
since 1878. Chicago Rawhide engineers 
are authorities on sealing practice. Their 
wide experience can save much valuable 
time today for the designer faced with 
sealing problems involving war products. 


CHICAGO RAWHIDE MANUFACTURING COMPANY 





1310 ELSTON AVENUE e CHICAGO, ILLINOIS 


64 Years Manufacturing Quality Mechanical Leather Goods Exclusively and now Sirvene Synthetic Products 


PHILADELPHIA ° CLEVELAND ° NEW YORK > DETROIT + BOSTON > PITTSBURGH ° CINCINNATI 
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Walter I. 


field repre- 
Co.. 
chief 
with 


Buchanan, formerly 
sentative for the Monmouth Products 
has been promoted to the position of 
service manager for the company, 
headquarters in Cleveland. 

H. P. Schade, vice-president 


in charge 


of sales, Arrow Safety Device Co., is on 
un extended tour of the west coast, call- 
ing on factories, representatives and job- 
bers. 

Announcement has been made of the ap- 


pointment of R. M. Rauch as general mian- 
ot Arrow Safety Device Co. 

Magnus Chemical Co., Inc., has an- 
the appointment of H. L. Trem- 


ager 
The 


nounced 


IT’S THE P 


MECHANICAL ACTION 
THAT COUNTS IN A 


Vena Fewer 


bicki 
Wire Coating 
Martin Davis 


us manager of its 
Div. 

has appointed 
ant advertising manager of The 
Circle Co. Mr. Davis takes the 
which was vacated by John Senn, 
with the U. S. Armed Forces. 

The Verfect Circle Co. has announced 
the addition of the following men to its 
staff of district managers: G. O. Bucklin, 
Northern Ohio District, with headquarters 
at Cleveland; Robert M. Doxey, upper New 
York District, with headquarters at Buffalo, 
and Ken Sloane, Metropolitan New York 
District, with headquarters at New York 
City. 

Roy M. Smith has 
engineer of Roller-Smith 
ceeding J. D. Wood, resigned. 

White Motor Co. has announced the fol- 
lowing new appointments: Howard Jones, 


newly organized 
assist- 
Perfect 
position 
who 


been 


is 


chief 


suc- 


been appointed 


Company, 
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Shank expansion fills all 
irregularities giving high 


strength to finished rivet 





THE CHERRY RIVET HAS THAT ACTION 


The self-plugging Cherry Rivet is 
used in the hard-to-get-at places 
in new airframe construction, in 
airframe salvage work and 
field repair. No bucking bar is 
needed. Application is fast and 
the resulting joint has high shear 
and fatigue values. 

The above diagram of an LS 


1128 Countersunk Cherry Rivet in 


double dimpled sheets shows how 
the mechanical forces exerted by 
the mandrel in the riveting pro- 
cess hold the sheets together and 
expand the rivet shank to fill 
regularities in the hole. 

WRITE FOR NEW HANDBOOK... 
A new 16 page handbook, giving all de- 
tails on Cherry Rivets and how to apply 
them, is available on request. Address 


Department 5, Cherry Rivet Company, 
Los Angeles, California. 


CHERRY RIVETS, THEIR MANUFACTURE AND APPLICATION 


ARE COVERED BY U. S. PATENTS ISSUED AND PENDING 
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former works manager, elected vice-pre.i- 
dent in charge of production to supervise 
plant activities; Roy M. Denham, forier 


production manager of the engine and é«le 


division, has been named works mane cer 
to succeed Mr. Jones; William G. Gi aff, 
former director of the Government P: rts 
Service Div. has been made assistant to 
the president; James G. Krall succe ds 
him; Lon A. Fleener has been named m 'n- 
ager of industrial relations. 


United Specialties Co. has announced ‘he 


appointment of John C. Pickel as gen ral 
manager. Mr. Pickel has been associ: ted 
with the company for 16 years. 

Russell A. Firestone has been ele: ‘ted 
assistant treasurer of The Firestone ire 


& Rubber Co., with headquarters in Ak on 
Cannon Electric Co., Los Angeles, jas 
appointed Douglas H. Loukota to the })si- 
tion of director of and new deveiop- 
ment. 
John W. Smothers, formerly head of the 


sales 


advertising department of Lincoln Eigi- 
neering Co., St. Louis, has been promoted 
to the rank of major. He is now assigned 
to the Tactics Dept., A.F.S Fort Knox, 


Kentucky. 


Arthur G. Drefs, vice-president MeQu:y- 


Norris Mfg. Co., has been elected as direc- 
tor of the National Association of Manu- 
facturers, 

The Board of Directors of the Kearney 
and ‘Trecker Corp. has announced the ap 
pointment of Francis J. Trecker as secre 
tary of the corporation. 

Helge G. Hoglund, sales manager of the 


Machine Tool Div. of Van Norman Ma- 
chine Tool Co., has been appointed vice- 
president of the company. He will con- 
tinue in charge of sales of the machine 
tool «liv. 

Emil T. Johnson, formerly works mian- 
ager, has been promoted to the position 
{of plant manager of the Lycoming liv 
of The Aviation Corp., Williamsport, I’a., 
it has been announced by the company 





John L. Collyer, president of The B. F 


Goodrich Co., has been named a member of 
the National Industrial Information Com 
mittee governing board, according to an 
announcement by Alfred P. Sloan, Jr, 
chairman of the special industrial com- 
mittee. 

Charles Belknap, chairman of the execu- 
tive committee and executive vice-presi 
dent of Monsanto Chemical Co., has been 
elected president of the company. 

Announcement has been made of the ap- 
pointment of Chester F. Connor, merchian 


dise 
tion 


manager; 
manager, 


Jay E. Miller, sales promo 
and Harold F. Mosher, min- 


ager, special industrial merchandise of 
The B. F. Goodrich Co.’s Industrial lrod- 
ucts Sales Div. 

The Board of Directors of Wilkening 
Mfg. Co. has announced the eleetion of 


Sydney P. Lyon as vice-president in charge 
of production. 


Announcement has been made of the 
election of Frederick Riebel, Jr., as presi- 
dent of Brewster Aeronautical Corp. 


ynal 


Appointment of F. J. Urquhart as reg 


manager of the South Bend branch was 
announced today by The Studebaker ¢ orp 

H. C. Deckard has been made division 
manager of two divisions of the Avi: tion 
Corp., the Republic Aircraft Products ')iv. 


in Detroit and the Northern Aircraft | rod- 


ucts Div. in Toledo. 

Millard E. Price, controller of Thon >son 
Products, Inc., Cleveland, was elect an 
officer of the company. He will con! inue 
as controller of the company and its ‘ub 
sidiaries. 

Leslie L. Vivian, a partner in the ‘New 
York investment banking firm of M-rrill 
Lynch,. Pierce, Fenner & Beane,...has. een 
elected a director of the Gabriel Co. in- 
ereasing the board to six members 

Cc. J. Huebner, vice-president of us- 
kegon Motor Specialties Co. and ma: ‘ser 
of the Jackson Crankshaft Division, has 
been elected a director. 

Herman Zannoth, maintenance sup ‘in- 
tendent at the Cadillac Motor Car |. ivi- 
sion of General Motors, recently was (0n- 
ored at a luncheon marking 40 years’ <er- 
vice with Cadillac 
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ON TIME! 
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DELAY THREATENED IN DEPARTURE oF WAR MATERIEL BY BROKEN 
ROPER BLADES RELEASED ON 


BLADES IN STEAMSHIP TURBINE. P 
PRIORITY; FLOWN TO PACIFIC COAST PORT. AT WESTINGHOUSE DIS- 
R PLANT, SPINDLE WAS CLEANED, 


NG AND REPAL 


TRICT MANUFACTURL 
REBLADED AT MIDNIGHT, BALANCED BY 4:00 A.M., DELIVERED TO 
TO LEAVE ON SCHEDULE AT 8:00 A.M. 
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FOR THE OUVRATIGON 


@ Proper maintenance of industrial trucks always pays dividends, but 
today it becomes a deciding factor in the success of our war produc- 
tion effort. Most truck failures can be avoided by routine care and 


maintenance. 


Correct lubrication according to manu- 
facturer’s instructions is an essential 
phase of truck care. 


Control equipment should be inspected 
monthly. Here mechanic is replacing a 
finger tip. 


Dust covers should be removed monthly 
to inspect commutators and brushes... 
Brushes should have at least 60% 
bearing surface. 


Removing the rotor disc from the mag- 


netic disc brake for monthly inspection. 


ee oe eee Oe 


arer 


First—Provide good floor conditions and DO 
NOT overload. 


Second —Place trucks under the supervision of a 
competent mechanic. 


Third—Lubricate regularly as instructed by manu- 
facturer. 


Fourth—Keep a record sheet covering weekly 
inspection findings, lubrications, adjustments, 
repairs. Thus excessive wear can be spotted and 
serious damage overcome, 


ROUTINE SCHEDULE 
FOR TRUCK MAINTENANCE 


Every Week. BRAKES—tTest service brakes for 
stopping with maximum load, and parking brakes 
for holding on steepest incline. Adjust as required. 
Inspect linings—if dirty or greasy, wash in gaso- 
line, if worn, replace. 


STEERING CONNECTIONS—Test for: 

a) Lost motion at ball joints and rod yokes due to wear. 
b) Tight joints at rod yokes due to bent levers or rods. 

¢) Misalignment of steering wheels. 

d) Worn bearings In steering post or bell crank. 


Make adjustments according to instructions, and 
replacements as required. WHEEL ALIGNMENT 


—Follow manufacturer’s instructions for checking | 


and lining up wheels on each type of truck. LIFT 


OR HOIST—Clean grease and dirt from rails, | 


inspect chains, anchor bolts, hydraulic system, and 
limit switch. Use neatsfoot oil to keep leathers soft. 


LUBRICATION—Follow manufacturer’s instruc- | 


tions for points requiring weekly lubrication. 
ELECTRICAL EQUIPMENT—If working in dusty 
environment, remove covers from motors and elec- 
tric controls, and blow out dust. 


Every Month—Monthly inspection covers the most 
important mechanical parts of truck: power axle, 
wheel bearings and universal joints, spindle bear- 
ings, drive and torque yokes, Oldham coupling, 
trailing axle and wheels, brake drum, motors, 


brushes, controller, contactor, limit switches, hy- | 
draulic lift. Repairs on these parts are costly. Do | 


not slight any part that requires lubrication. Keep 
moving parts free from dirt and grease. Follow 
detailed instructions from manufacturer. 


Maintenance check list is available in bulletin 
form. Write for your copy or copies today. 


BAKER INDUSTRIAL TRUCK DIVISION 
of The Baker-Raulang Company 
2154 WEST 25th STREET « CLEVELAND, OHIO 


In Canada: Railway and Power Engineering Corp., Ltd. 
2900-2A-48 


INDUSTRIAL TRUCKS 














Changes for Womer 
(Continued from page 26) 


over that of the previous designs, 

Then a woman was assigned to a 
mill so equipped. Her supervisor, 
the course of his duties, noticed sh 
kept a mallet handy while operati 
the machine. Alert to the advanta» 
of being curious about all details, h 
paused to observe her. When the cut 
ting operation was completed, th 
woman picked up the mallet an 
rapped the crank handle a sharp bl 
in order to loosen it. Releasing t! 
milled part and replacing it with a 
new one she accomplished in the usual 
manner. But, to apply final tension 
on the vise, she again resorted to use 
of the mallet, driving the crank handle 
through its last fraction of a turn. 

It wasn’t necessary for the super- 
visor to ask the reason. The muscular 
effort necessary to finish tightening 
the vise was too much for the woman’s 
strength and resistance to fatigue. 
Using the mallet was easier. Out of 
that incident a new, automatic mill 
vise came into existence. It is air op- 
erated, a flip of the valve sufficing to 
release or tighten the jaws. And it is 
faster, saves war production time, 
compared with the former type. In- 
stances in which this effort to fit the 
job to women has accomplished not 
only the end in view, but has shown 
the way to faster, better and more eco- 
nomical methods can be multiplied. 

Drill replacements are hard to get. 
Too many of them are being broken by 
women drill press operators. Presum- 
ably this was a job that came well 
within the physical requirements of 
women. They could sit at their work. 
It was a routine repetitive operation 
and not too fatiguing. Yet women 
lacked the skill men had to apply 
pressure that would feed the drill 
rapidly without causing it to cramp 
and break. 

To compensate, a pneumatic drill 
press feed made its appearance. It 
applies constant pressure, equalized 
for each operation. Breakage of drills 
was eliminated. So was unnecessary 
wear. The quality of results and 
speed of drill press operations were 
improved and made uniform. Lessen- 
ing ofthe fatigue element provided for 
even further step-up in efficiency of 
the women operators. 

Planning ways to lighten the physical 
effort and simplify the routine of each 
operation is the province of Methods 
and Controls department. Their in- 
dustrial engineers were charged with 
designing the plant layout, installing 
the mechanized, powered conveyor and 
other types of assembly lines. Theirs, 
too, was the problem of devising tne 
system for mechanically transporting 
the parts load—as with lift trucks— in 
non-conveyorized areas—so that wi rk 
comes to the worker in proper sequence 
of operations required. They are looked 
to for guidance in furthering the en- 
tire program of job simplification. _ 

Importance of full participation of 
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Ie happened barely two years ago — on January 21, 
1941 — and already it is changing the shape of 

the world. On that night, men held in their hands 

a bar of the world’s lightest metal — the first ingot 
of pure magnesium to be taken from the sea. 

The men were chemists and engineers of Dow 
Chemical Company, and the metal mermaid which 
they held that night was the creature of many 
years of experiment in the field of ocean mining. 

As a result of those years of search and research, 
most of our production of over 200 million pounds 
of magnesium this year will ceme from the limitless 
sea, and plants are building for the production of 
many times that amount... . Also as a result of 
those years, a whole new age of light metal parts, 
products — and problems — has begun. 

Today, 99 per cent of all magnesium production 
is going into aircraft. But after this war, with a 
wealth of experience, new techniques and a yawning 
capacity, magnesium will be ready to bid for other 
markets; streamliners, busses, trucks, trailers, 
engine forgings, household appliances, building 
materials, and the whole broadening field where 
weight and load factors are of increasing importance. 
And with this new production will come the problems. 

As specialists in internal grinding — with engineers 
and machines on nearly every aircraft production 
line in America — we at Bryant have had a great 
deal to do with parts made from lightweight metals. 

We believe that this knowledge can be of greater 
value to you than ever before in meeting today’s 
efficiency requirements and in planning ahead for 
tomorrow’s. Bryant’s Consulting Service is available 
to you at all times. Call upon us now! 
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Bryant Chucking Grinder Company [= 


SPRINGFIELD, VERMONT, U. S. A. 
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Tool Engineering is self-evident. Jigs 
mounted on trunnions have made 
their appearance. Automatic, hydraulic, 
pneumatic and electrical tools and 
equipment are cutting down on skill re- 
quirements and reducing fatigue. All 
tools henceforth are being planned for 
at least possible use, either wholly or 
in part by women. 

The direction this is taking is illus- 
trated by a hydraulically actuated 
bench vise with pedal control now used 
in sub-assembly department. The jaws 
are brought quickly and easily to- 
gether by applying foot pressure on 
one of the pedals. Less effort is re- 
quired than in using’ an automobile’s 
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their adoption as an aviation accessory. 
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Playing an important role on United Na- 
tions 
proving their efficiency in war just as they 
proved their dependability for 12 years on 
the cars and trucks, buses, boats and rail- 
way trains of peacetime America. 


USED ON BOMBER AND FIGHTER PLANES TO OPERATE 
BRAKES AND MACHINE GUNS. 


Twelve years of operation of Buell Air Compressors was the proving ground for 
Their small size simplifies installation 
and their precision workmanship, demanded 
service without frequent parts replacement. 
Pressures in excess of 225 pounds are built. 
air pressure is automatically handled by Buell design. 
Illustration is about '2 actual size. 
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hydraulic brakes to clamp the jaws to- 
gether with terrific force by using a sec- 
end pedal. A third trips the jaws free 
in an instant. 

Another surprising piece of equip- 
ment is a combination bucking bar and 
rivet hammer that enables one woman 
to accomplish the work that once took 
the effort of two men. It is suspended 
with a counterbalance and its operation 
requires no more physical exertion than 
shooting a pistol. 

The advantage of suspending even 
comparatively light-weight equipment 
from counterbalances has been widely 
developed in most departments. Stands 
and platforms have been supplied, or 





planes, Buell Air Compressors are 


in aviation products, assures long 
Can be operated at speeds of 2000 
Safety control of 
Retention of air is assured 
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jigs lowered, to bring all working: )osj. 
tions within women’s height limits anq 
eliminate stretching or climbing. W here 
the weight of objects to be handled ex. 
ceeds the 25-pound limit, effort is made 
to devise equipment such as that used at 
one of the final assembly line staiions. 
Ii, enables a woman operator to hoist 
twice the limit weight by simply press. 
ing a foot pedal. 

All work on the powered fus:lage 
conveyor assembly line done by 
women. There and on the engine bal- 
cony, air-driven wrenches and s:rew- 
drivers, light-weight electric drills and 
rivet squeezers are the rule. Special 
supports are used to hold jigs and as. 
semblies, the weight of which would 
cut down the efficiency of women work- 
ers if they had to hold them as men 
did. 

The process by which all this has 
been accomplished—and much more— 
has been experimental in a large de- 
gree. It has elicited cooperation of 
practically everyone in the organiza- 
tion. 


1S 


Vultee employees themselves have 
contributed many of the ideas through 
the Employee Suggestion Plan. 


General Motors 
Foreign Holdings 


During 1942 General Motors Corp. 
wrote off its books the amount of $34, 
890,024 which represented its invest- 
ment in Adam Opel A. G., former 
manufacturing subsidiary in Germany, 
according to the corporation’s annual 
report. This sum was among $46,913,- 
679 written off during the year, the re- 
mainder consisting of equities in sub- 
sidiaries in Japan, France, Belgium, 
Denmark, Java and other territories 
seized by the Axis powers. This write- 
off was charged against $24,941,015 
previously allocable to foreign subsidi- 
aries together with $21,972,664 charged 
against a $25,000,000 reserve set up in 


1989 and 1940 in view of disturbed 
conditions abroad. 

After making these write-offs, the 
net investment of General Motors and 


its consolidated subsidiaries outside of 
the U. S. as of Dee. 31, 1942, amounted 
to $37,962,211, after deducting allo- 
cable reserves of $12,909,530 set up to 
provide against further losses. ‘hese 
foreign investments were distributed 
as follows, before reserve deductions: 


Canada, Mexico and South America, 
$28,116,293; England and British pos- 
sessions, including $16,513,645 in \ aux- 
hall Motors, Ltd., $22,442,512;  else- 
where, $312,936. 

Investment of General Motors in 


other domestic companies inciudes 
$33,135,975 in Yellow Truck & ( oach 
Mfg. Co.; $18,549,323 in Ethyl Corp.; 
$12,273,020 in Bendix Aviation Corp.; 
$4,510,611 in North American via- 
tion, Inc., and $652,617 in Kinetic 
Chemicals, Inc. 
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lf The War Ends Tonight... 


Ma coyeelovuuehmetrloule-vemecltion Mm. stMemolChmollriceitetartemteliterice 
number of strange new products born-in this war. Possibly you 
are now making such products and planning their peacetime 
applications. We invite you to investigate the facilities of the 
Weatherhead Company whose plants are now producing vital 
parts for planes, tanks, ships and trucks at the rate of millions 
every day. Just as we've helped build planes, cars and refriger- 
ators in the past we look forward to building the remarkable 
new products that will make tomorrow’s world a better world. 


0 


Look Ahead with 


Weatherhead 


THE WEATHERHEAD COMPANY, CLEVELAND, OHIO 
Manufacturers of vital parts for the automotive, aviation, 
refrigeration and other key industries. 


Branch Offices: Detroit, Los Angeles, New York and St. Louis 
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AIRCRAFT TURNBUCKLES 





Made to Army-Navy specifications in regular assem- 
blies known as Types AN130, AN135, AN140, and 
AC150 (designating specific combinations of cable 
eye, pin eye, and fork ends). Two styles are available, 
Long and Short, as shown in the picture above. Short 
styles in various sizes have tensile strength ratings 
from 800 to 4600 pounds, Long styles from 1600 to 
17,500 pounds. Components may be ordered sep- 
arately for ultimate combination on the manufac- 
turer’s final assembly line. Rigid quality control 
maintained throughout all manufacturing operations. 
Made on high production precision machinery, for- 
merly used on commercial products. 


“AERO-SEAL” HOSE CLAMPS 





This new type of hose 
clamp can applied 
without removing the 
hose from the pipe or 
coupling. As shown, 
the spring steel band 
can be opened up to 
slip over the assembly. 


Extra-long take-up in the band gives maximum size 
coverage with a minimum number of clamp sizes. 
Uniform squeeze is obtained by a belt-like tightening 
action. Easy operation, with worm and worm gear 
action. Slotted head on screw has rim to prevent 
screwdriver from slipping. Design extremely com- 
pact. For hoses 1” diameter and larger. Quality con- 
struction throughout. 







WRITE FOR LITERATURE 


Circulars on Aircraft Standard Parts products 
will be sent promptly on request, giving full 
engineering data and prices. Our products are 
backed by fifteen years’ experience in this field. 


AIRCRAFT 


1711 Nineteenth Ave. 
Rockford, Illinois 


STANDARD PARTS CO. 
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400 Hp Tournapull Tractor 
(Continued from page 43) 


The radiator top tank has a large die-pressed shell mace 
of mild steel and several torch-cut parts welded to it. Tie 
principal part of the side sections is a die-pressed she’! 
Battery boxes were made of pieces of 12-gage mild st« 
welded together, and tack-welded to cross beams provid 
for the purpose directly in front of the case. The cove 
for the boxes were made of the same material. A das} 
was made of 12-gage mild steel, with angle irons welded 


, 


t=) 


. around the upper edge and to the bottom, and was bolted 


to an angle welded between the fuel tanks next to the 
rim of the case structure. All instruments and controis 
were mounted on this structure. There are two complete 
sets, one for each engine. 

Before bolting the engines in position, the oil-pan 
guards were welded to the engine-frame bottom plate. A 
box beam was welded to the center tank directly in front 
of the battery boxes. To the top of this beam was welded 
a bracket which supports the filter tank for the trans- 
mission-case oil. The engines were then aligned, shimmed, 
and bolted in position. 

The transmission was assembled as follows: The hy- 
draulic oil manifolds were assembled and installed in the 
case before the gears were put in. First, the two spiral 
bevel pinions were installed in the front of the case and 
adjusted. The gears for the power control unit were as- 
sembled on the shaft at the same time as that of the left 
spiral bevel pinion. The line shaft for the power control 
unit was installed in the case, and extends through its 
entire length. The power control unit was assembled in 
its case at the rear of the main case. After this installa- 
tion of gears and clutches, the rear cover plate (an arc- 
welded sub-structure) was bolted on, and then the cable 
drums were assembled on their shafts on the outside of 
the cover plate. Final-drive pinions were assembled on 
their shafts with the bearings, and the assembled pinion 
shafts were installed in the rear corners of the case. Next 
the final-drive bull gears were assembled on their shafts, 
with bearings and oil seals, and these assemblies were in- 
stalled centrally in the sides of the case. 

The high-speed gear was mounted on the primary shaft 
with its female clutch cones and bearings. Similarly, the 


low speed primary gear was mounted. Then the male 
clutch cones were assembled on the shaft, and after- 


wards the cam rings, adjusting spiders, and throwout 
collars. The primary low-speed driven gear was assenm- 
bled on the secondary shaft. Then the reverse driving 
gear, the secondary high driving gear with its female 
clutch cone and adjusting spiders, cam rings, throwout 
yoke collar, a Timken bearing and adjusting nut were 
assembled on one side of the shaft. On the other side of 
the shaft the primary high driven gear, the secondar 
low-driving gear with its female gear clutch cone and 
ball bearing assemblies, and the male cone, adjustins 
spider, cam ring, throwout yoke collar and a Hyatt rol 
bearing were assembled. 

The steering-clutch shaft was assembled next. The re- 
verse dog clutch gear was assembled on the shaft, then 
the adjusting Timken bearings on the reverse driven gear. 
Following this, the reverse-gear dog clutch was assembled, 
along with the secondary low driven gear and a Timken 
bearing. After this, one steering clutch assembly and 
brake band were assembled on one side of the shaft, the 
secondary high driven gear and a Timken bearing on 
the other, and finally a steering-clutch assembly similar 
to that on the other side. 

The primary shaft assembly was installed in the fr 
part of the case, directly behind the spiral bevel pinio 
Mounting brackets were welded in place for the hydrau!: 
pumps on the primary shaft. The secondary shaft wv 
installed just behind the primary shaft, and all adju 
ments were made on bearings and nuts. The steering- 
clutch shaft was next installed, and after making adjus't- 
ments, the steering-clutch female cones were bolted ‘« 
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the final-drive pinion flanges, which completed the drive 


froia the hydraulic coupling to the axles. 

The air-control shifting mechanism and all necessary 
air pipes, valves and cylinders were installed in the case. 
Lub rieating-oil-line connections also were made. 

The deck cover plate was assembled next. Air-line pipes 
and valves were installed in the air-control console, which 
was then bolted to the cover plate. Additional pipe lines 
were clamped to the under side of the deck and connected 
to ‘he console pipes. The plate was then bolted to the 
top of the case. The seat was assembled to the rear of 
the console and the rear hitch ball block was bolted to the 
rear edge of the case. Air cylinders were connected along 
with the brake assembly previously installed in its hous- 
ing under the deck plate. A compression release valve 
assembly was bolted to the side of the console, and the 
throttle controls were installed. 

The A-6 Tournapull assembled to a 60-yard scraper, as 
shown in the illustration, forms a unit 52 ft long, 14 ft 
8 in. wide, 13 ft 9% in. high, and weighing 95,990 lb. 
Owing to their large size, the units are shipped sepa- 
rately. The scraper is bolted together so that it can be 
broken down into its welded structures for shipment. The 
tires are 34-ply and are inflated to 45 psi. 


Innards of the Jeep 
(Continued from page 31) 


by the second leaf, and shackles are of the U-type. 
With the pitman arm located inside the frame at the 
left side rail, the steering system has a bell crank which 
is mounted on the front axle housing and turns in two 
needle roller bearings. One arm of this bell crank is at- 
tached to the steering drag link from the pitman arm, 
while the other arm is joined to the two tie rods ahead 
of the front axle as shown in the accompanying illustra- 
tion. The split-type tie rod is designed to turn the wheels 
on opposite sides through unequal angles, as required for 
correet steering, and to provide for proper toeing of the 
front wheels in relation to the position of the bell crank. 
The tie rod assemblies are threaded to permit making 
the toe-in adjustment without removing them from the 
steering arms. The steering gear is of the cam-and- 
twin-pin-lever type and has a variable gear ratio that 


gives the driver a mechanical advantage in steering 
effort when the wheels are in the extreme position. The 
three-spoke steering wheel is 17% in. in diameter. 


The body is of all-steel welded construction, with the 
panels reinforced by U-sections and flanges. The entire 
windshield assembly can be removed or hooked down 
on top of the hood. When the windshield is in the up- 
right position, it can be opened for ventilation by swing- 
ing it forward. The top is of the collapsible type, com- 
prising a tubular frame and canvas cover, which is 
earvied under the right front seat when not in_ use. 
Army equipment also includes an axe and a shovel. A 
pintle hook is provided on the frame rear crossmember 
for towing. In addition to regular sealed-beam head- 
lamps at the front, there are blackout headlamps located 
in the grille just below the regular headlamps. These 
blackout headlamps are based on the principle of polarized 
light, with the lens so designed that only horizontal light 
beams pass through it, thus blocking out the vertical 
beams. To illuminate vertical objects, a blackout driving 
lam} is installed on the left front fender and throws a 
horizontal diffused beam. The lens is hooded, so it cannot 
be seen from above, and the top of the beam is made to 
Strike the road at least 100 feet ahead of the vehicle to 
prevent the illuminated area from being seen from the air. 
At the rear, two tail and stop lamp assemblies provide 
regular and blackout lights, and a coupling socket is in- 
stalled to make an electrical connection from the Jeep to 
a trailer, 

The sidewalls of the tire are said to be stiff enough 
so that the vehicle can be driven without air in them 
IN case of an emergency. 
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DRILLED FILLISTER HEAD MACHINE SCREWS 


i a Used in many assembly operations and hence 

available in several types and a wide range of 
sizes. Low-carbon screws, for ordinary uses 
where high strength and close tolerances are 
not required, made to Air Force drawings 
ACS00A and AC501A. Heat-treated nickel 
steel screws, for more particular applications 
where screws are appreciably stressed, con- 
form to Army-Navy drawings AN502 and 
AC503. For close positions, where double 
cross-drilling is desirable, nickel steel screws 
conform to Navy drawing NAF-1164. Plating 
is bright and uniform. Nickel steel items 
identified by ““X” on head. 


‘ 















as ‘Engine Bolts” 
and widely used 
in aircraft con- 
struction where 
bolts with heads 
drilled to accom- 
modate lock wire 
are required. 
Holes drilled through all faces to meet center hole in top of hexagon 
head. Made of heat-treated nickel steel to conform with Army-Navy 
specifications, in types AN73 through AN81 and sizes up to 6” length. 
Also in coarse thread (NC3) or fine thread (NF3) styles. Carefully 
inspected and tested for quality, accuracy, and uniformity. Cadmium 
plating conforms to AN-QQ-P-421. Identified by “X” on head. 


THREADED TAPER PINS 


Specially-designed pins, generally used 
in aircraft construction in place of com- 
mercial taper pins. Made to conform 
with Air Force drawing AC386 in sizes 
from 1 through 5. Can be furnished 
with threaded end either drilled or not 
drilled for cotter pin. Material is nickel 
steel of Army-Navy AN-QQ-S-629 
specification, cadmium plated in accord- 
ance with AN-QQ-P-421. Centerles: 
ground after hardening to insure ac. 
curacy and uniformity. Companion 
AN975 washers also available. 





CATALOG AND ENGINEERING DATA 


Send for your copy of new Catalo 
No. 101, showing complete prices oat 
engineering data on Hexagon and 
Drilled Head Bolts, Clevis Bolts and 
Pins, Fillister and Washer Head 
Screws, and Threaded Taper Pins. 





AERO SCREW COMPANY - 


19th Ave. at 12th St., Rockford, Illinois 
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VIBRATION-RESIEZA4T » VIBRATION 
ATION-RESISTAMINIE :"RATION-RESt 
N-RESISTANT fitioae-é )N-RESISTAN 
VIBRATION-R “LVIBRATION 
ATION-REStss THON-RESt 
N-RESISTA g -RESISTAN 
VIBRATIO, ‘ABRATION 
ATiON- Re ie }1OW-RESt 
N-RESISTANT ses RESISTAN 
VIBRATION-RESISTANT s VIBRATION 


UNAFFECTED 
BY VIBRATION 


POSITIVE OPERATION REGARDLESS OF 
CHANGE OF MOTION OR ACCELERATION 
All General Controls hi-g electromagnetic valves 
have a fundamental and important operating char- 
acteristic: valve operation is positive regardless of 
vibration, change of motion or acceleration, as indi- 
cated by increases in the “g” factor. 


General Controls hi-g electromagnetic valves are 
available for many aircraft control applications. The 
complete line includes gasoline, oil, anti-icing and 
cabin heater controls; high pressure hydraulic con- 
trols, including 3-way and 4-way selector valves; 
gasoline cross feed and safety shut-off valves; oil 
dilution valves; proportioning controls, etc. 


Fast acting and light in weight, they are designed 
for various automatic and remote control require- 
ments and are available in normally open or nor- 
mally closed types, for intermittent or continuous 
duty, handling gases, fluids, vapors and vapor mixes. 
A descriptive Bulletin shows how General Controls 
hi-g valves can simplify complicated aircraft con- 
trol systems and at same time make measureable 
savings in weight, materials, space, installation time 
and money. Write today for your copy. 











GENERAL iS CONTROLS 


PIONEERS AND LEADERS IN THE DEVELOPMENT 
AND MANUFACTURE OF MAGNETIC VALVES 
801 ALLEN AVENUE, GLENDALE, CALIFORNIA 


BOSTON * NEW YORK + PHILADELPHIA « SAN FRANCISCO 
DETROIT + CHICAGO + CLEVELAND + DALLAS « DENVER 





New Test for Surface Flaws 
in Non-Magnetic Materials 


i method of testing parts of non-magnetic » ate- 
- rial for cracks, fissures or other surface defects was 
described in a Society-for-Metals paper by Tabe: de 
Forest. The new method may be regarded as a pavalle| 
to the Magnaflux method of testing magnetic mate) ials, 

A forerunner of this new “fluorescent” method wa: the 
oil-and-whiting method. This consists in applying a )ene- 
trating solvent, such as kerosene, to the part to be tested, 
wiping off the surface, and then painting with a mixture 
of whiting and thinner. As the thinner dries, the jight 
oil in the crack emerges and stains the whiting by wet- 
ting it. To aid the thinner in penetrating and ate; 
emerging from the crack, the part sometimes is vibrated, 
This test has been used for long time in railroad shops, 
and white-washed axles and side rods may be seen in 
operation even today. The method, however, is said to 
have a serious drawback—its low degree of sensitivity. 

Two novel features are claimed for the new “fluores- 
cent” method, which are said to greatly increase the sen- 
sitivity and to give brilliant indications of flaws. A 
highly fluorescent penetrant is observed under near ultra- 
violet black light, and a light-colored developing powder 
is used to draw the penetrant out of the crack and to 
provide optimum exposure to the portion drawn out. 

The nature of the penetrant used was not fully dis- 
closed, but it appears to be a mineral oil to which an oil- 
soluble fluorescing agent has been added. The penetrant 
may be applied to the parts to be tested by any of the 
methods used in applying protective coatings, such as 
dipping, brushing or spraying. To ensure proper pene- 
tration, the parts are allowed to soak up the penetrant 
for a period of time, which may vary from one minute 
in the case of clean castings which have never been in 
oil, to one hour for used parts with “tight-lipped” fine 
cracks. Parts may be allowed to soak on a drainboard, 
whence the run-off is returned to the dip tank. 

In order that the defect may show up plainly, the excess 
penetrant must be removed from the surface of the part. 
and this can be accomplished best by means of a high- 
pressure water spray. The compound is emulsified by 
the action of the water, and is readily washed off continu- 
ous surfaces, but the water, on account of its high sur- 
face tension, will not penetrate into the cracks, and there- 
fore will not remove any of the fluorescent material from 
fine cracks. After the specimen has been cleaned it must 
be dried, and this is best accomplished by a_ hot-water 
dip followed by exposure to a current of warm air. 

To draw the fluorescing material out of the cracks, a 
fine powder is applied to the surface of the part, which 
acts very much as blotting paper. Applying the powder 
is best accomplished by rolling the part in it and shaking 
off the excess. The part is next allowed to stand for 
about half the time allowed for penetration. 

Inspection of the parts thus treated for indications of 
flaws is carried out in a darkened room, or in a booth de- 
signed to cut out direct shop lighting. The source of 
“black light” emits radiations of a wave length shorter 
than the eye can detect readily. Certain materials are 
capable of converting and reflecting this light, in a 
longer wave length which the eye can detect. The 
fluorescent material in cracks in the surface of the part 
under inspection then becomes virtually a source of ‘ight 
on a black background. Fluorescent indications of su’- 
face defects are said to be quite brilliant, and the ‘ight 
developing powder which is used to “pull out” the }ene- 
trant enhances the fluorescence. 

While the new method probably will find its wides' ap- 
plication, at least under war conditions, to aluminum 
parts, it has been applied also to the stellite-faced «eats 
of poppet valves and to parts made of stainless steel. 
which latter is non-magnetic. 

Mr. de Forest, author of the paper, is connected with 
the Magnaflux Company of Chicago. 
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YOUR DISTRIBUTION SYSTEM 
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ve Quick Conversion 


Future demands on your plant depend on 
events no man can accurately foretell. Sound 
practice today calls for farsighted planning—to 
insure the ability to make quick production shifts 
economically. 

Such shifts depend to a large extent on your 
plant distribution system. For on it hinges the 
ability to meet quickly changes in the nature, 
location and density of loads. 

That’s why we say plan now for maximum 
flexibility in your plant distribution system—to 
give increased efficiency and sabotage protection 
today, to facilitate speedy and economical con- 
version tomorrow. 

Westinghouse has designed and built hundreds 
of distribution systems for all types of plants. 


ghou se 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 


>. 1943 


Thus our engineers are in a position to recommend 
the “one best” distribution system for your plant 
—the system that provides maximum flexibility 
with the least use of critical materials. 

To bring this broad engineering experience to 
bear on your particular problem, call our local 
office. Or send for the helpful booklet below. 
Westinghouse Electric & Mfg. Co., East Pitts- 
burgh, Pennsylvania. J-94562 


UP-TO-DATE FACTS ABOUT DISTRIBUTION SYSTEMS 


NR 


Keep up-to-date on latest ae 
—} distribution systems. Fo Wishes 


prin erat Fe ast 
Lad 


end for 24-page Booklet, 
B-3152, which ‘briefly de- 
scribes different plant distri- 
bution. systems, and. points 
out the advantages of each. 
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New Products 


(Continued from page 46) 


if necessary, are exposed to ammonia 
vapor. This is to neutralize corrosive 
acids which may collect during treat- 
ment, 

This “raincoat” is so thin that its 
structure cannot be determined by 
chemical analysis. It cannot be seen 
under a_ high-powered microscope. 
But, whatever its nature, it prevents 
water from spreading to form a con- 
tinuous film. If moisture does collect, 
it is in the form of small isolated 
drops. 


Sight Flow Indicator 


Fischer & Porter Company, Hat- 
boro, Pa., announces the “Rota-Sight” 
for flow indication in any application 
where an approximation of the amount 
of flow rate is desired. This flow in- 
dicator shows when a liquid or gas is 
passing through a line, and in addition 
it has an indicating float which moves 
up and down in a pyrex tube in direct 
proportion to the amount of flow. 

The metering tube is 3 in. overall, 
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The constant exhaust volume and 
use of water sprays in the Type 
W Roto-Clone assure rapid re- 
moval of dust generated by grind- 
ers, band saws, and at cleaning 
benches where castings are 


finished. 
* 


American dust control 
equipment is today ef- 
fecting untold savings in 
man hours and materials 


Objectionable dust caused by 
abrasive grinding, 
and casting finishing is col- 
lected in the Wright Magne- 
sium Foundry by six Type W 
Roto-Clones exhausting 103,000 
c.f.m. Overhead exhaust ducts 
carry collected material to the 
Roto-Clones which combine in 


A 


cleaning, 


a single compact _ unit-ex- 
dust 


storage hopper. 


hauster, collector, and 





Rota-Sight Flow Indicator 


and the fittings are hollow so that flow 
may pass through them. Scale mark- 
ings may be engraved on the tube for 
checking one flow rate, or for holding 
the flow between a high and a low rate. 
If preferred, an arbitrary reference 
scale may be provided. 


New Universal Angle Drive 


The Dean Universal Angle Drive 
has been developed for convenient hand 
control of valves and other devices. 
One shaft is mounted in a _ swinging 
bracket bearing that rotates on the 
outer bearing surface of the other 
bracket, through a 200 deg. angle, and 
with special construction may rotate 
through the full 360 deg. circle. This 





The Dean Universal Angle Drive 








in defense industries . ‘ P movable bracket has a large bearing 
where production schedules are setting new all-time records. Production en- surface and is provided with a split , 
gineers today recognize that adequate dust control is a primary essential to clamp, tightened by a round head f 
efficient — and for this reason, priorities are available on all neces- socket screw. The movable brackeé , 
sary metals and other materials from which American Air Filter equipment may be locked in any position thvough ° 
for war industries is made. If you have a dust problem, write us for bulletins the 200 deg. range, and held »igidly 


against operating strain. 

The base is provided with tw» ci 
cular slots allowing a further ‘ove 
ment of approximately 90 deg., and 
when the drive is equipped with tw 
universal joints, almost any angie of 
operation may be obtained. 


describing the complete line of American Air Filter equipment, or ask for the 
address of your nearest AAF engineer. There is no obligation. 


O.V.N fe AMERICAN AIR FILTER COMPANY, INC.449 CENTRAL AVE, LOUISVILLE, KY. 


IN CANADA, DARLING BROTHERS, LIMITED, MONTREAL, P. Q.. 


a Va 
AIR PILTERS 
. Two types of construction have bee? 
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Plexiglas 


ON THE FLYING FORTRESS 
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A Boeing Flying Fortress, butlt by Vega, warming u 
& PLYINg . 2 ka, £ 


world’s transparent 


¥ a HE first 
plastic bomber nose was made 
0: PLExIGLAs—in a Rohm & Haas 
nt. It was here that the method 
mass production of these curved 
tions also was developed. 
‘oday you'll find PLExiGLas 
ard every type of Army and 


. . In bomber nose 
assemblies, tail enclosures, gun tur- 
rets, cockpit covers .. . down to the 
smallest windows and landing light 
covers. 

You see, PLEXIGLAS remains crys- 
tal clear indefinitely. It keeps its 
great strength even at sub-strato- 


Navy airplane . 


at night 


sphere temperatures. It’s easy to cut 
and to mold into smooth stream- 
lined shapes. Six years of use aboard 
every type of aircraft, have earned 
PLEXIGLAS the 

title of “America’s 

Standard Trans- 

parent Plastic.” 





PLEXIGLAS is the trade mark, Reg. U. S. Pat. Off., for the acrylic resin thermoplastic sheets and rods manufactured by the Rohm & Haas Company 


ROHM & HAAS COMPANY. & 


WASHINGTON SQUARE, PHILADELPHIA, PA. 


Manufacturers of Chemicals including Plastics . . . Synthetic Insecticides . . . Fungicides . . . Enzymes . . . Chemicals for the Leather, Textile and other Industries 




















standardized, one of cast iron with 
steel shafts and gears, and one of cast 
manganese bronze throughout. The 
bronze units are used principally on 
shipboard, and are built to U. S. Navy 
specifications. 


Plastic Tire Valve Cap 


The Lacey-Webber “VC-100” plastic 
tire valve cap is molded in one piece, 
and is said by the manufacturer, the 
Lacey-Webber Co., Kalamazoo, Mich., 
to seat perfectly and hold air up to 
400 lbs. pressure without the need cf 
washers. An unthreaded “finder skirt” 








Lacey - Webber 
Valve Cap 





TO MEET Zocz METAL CLEANING NEEDS: 


Detrex Washers—using alkali clean- 
ing compounds, petroleum spirits or 
emulsion cleaners—are engineered 
to the customer’s need. Incorporated 
is every detail which can contribute 
to long life and high efficiency. 


Among the features of Detrex Wash- 
ers are heavy, reinforced construc- 
tion; balanced heat input; fully effec- 
tive drying equipment, and proper 
directional spraying. Large access 
doors permit easy inspection, clean- 
ing and adjustment of spray nozzles. 
Each washer with self-contained con- 
veyor is equipped with variable 
speed drive. Conveyors used include 
monorail, slat belt and roller types. 


Various models of Detrex Washers 
are pictured and described in the 
new catalog—"Detrex Metal Parts 
Washers”. Write for your copy. 


Malte) REX 


13001 HILLVIEW AVENUE 


Gronch Offices In Principal Cites of U S A —In Canada: Canadian Hanion & Van Winkle Co 


$4 





Four stage alkali 
spray washer 
with monorail 
conveyor. Used 
in cleaning of 
gun barrels, - 
ee | 
miscellaneous 
parts. 













Single stage, 
through type, 
spray washer 
built with mesh 
belt, slat type 
or double strand 
conveyor 
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Tire 


acts as a guide when applying the ¢\) 
to awkwardly placed valve stems, 2d 
a wide knurled band affords a fim 
gripping surface for tightening the 
cap. The head is dome shaped to po- 


vide clearance for the valve core pn, 


Constant Delivery 
Dual Vane Pumps 
(Continued from page 40) 


changing the angle at which the vanes 
are ground so that the vanes are held 
against the stator with only the neces- 
sary amount of pressure to effect an 
adequate seal. 

Compound pumping consists essen- 
tially of employing the ends of the 
vanes nearest the shaft to function as 
a piston-type pump. On the intake 
cycle, when the vanes move outwardly 
from the center, they pick up oil from 
an intake port and trap it in the vane 
slot. On the outlet or pressure portion 
of the cycle, when the vanes are force 
back toward the shaft by the change 
in contour of the stator, the oil is 
forced out of the vane slot into an out- 
let port which connects with the main 
cutlet. This sequence occurs twice 
during each revolution of the rotor and 
at diametrically opposite sides so that 
the operation is entirely balanced. Thus 
all forees on the shaft bearings are 
cancelled out. 


Lempeo Arbor Press 





New bench type arbor press now i 
production at Lempco Product 
Inc., Bedford, Ohio. These press¢ 
are made in 2 and 3 ton sizes, ar 
in both bench and wall types. Th 
steel pressing block is notched wit 
1%, 1%, 1% and 2 in. opening 
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GLANCE AT THE 


O one can tell what the post-war 


cars, buses and trucks will look 
like, but one thing is certain—weight 
is going to be reduced as much as 
possible. From the standpoint of 


economy alone, the elimination of 


excess weight must be given serious 
consideration. Good design and mod- 
ern engineering demand it. 

How this weight saving will be 
accomplished is anybody’s guess. But 
for the frame and body structure, 
wherever strength is necessary, and 
where welding problems enter into 
the design, the perfect material for 
strong, low-cost, lightweight con- 
struction has already been developed 
—U-S-S Cor-Ten, the pioneer low- 
alloy, high-tensile steel. 

What Cor-Trn has to offer the 
post-war designer is being amply 
demonstrated in automotive equip- 
ment built before the war and now 


PAST... 


as you look to the Future 


doing yeoman service. 

Today, trucks and trailers, built 
hundreds of pounds lighter with Cor- 
TEN, are hauling bonus loads of badly 
needed materials. Cor-TEN-built 
buses all over the country are carry- 
ing more passengers and going fur- 
ther on less gasoline because dead- 
weight has been reduced. All this 
equipment has shown commendable 
ability to stay on the job longer be- 
cause of the strength and corrosion 
resistance Cor-TEN insures. 

You can’t buy U-S-S Cor-TEen 
now for such construction. Every 
pound produced ts going directly into 
essential war equipment. But Cor- 
TEN will be back—improved by war- 
stimulated research and dev elopment 
—to help you make your equipment 
after the war lighter, stronger, less 
costly to build and more economical 
to operate. 


U-'SS High Tensile Steels 


AMERICAN STEEL & WIRE COMPANY, Cleveland, Chicago and New York 
CARNEGIE-ILLINOIS STEEL CORPORATION, Pittsburgh and Chicago 


COLUMBIA STEEL COMPANY, San Francisco 
NATIONAL TUBE COMPANY, Pittsburgh 
TENNESSEE COAL, IRON & RAILROAD COMPANY, Birmingham 


Uss 


United States Steel Supply Company, Chicago, Warehouse Distributors 
United States Steel Export Company, New York 








tional effect of these papers is limited by brium, Bearing Loads, and Design Pra 
aw lack of familiarity with the basic prin- tices” ; Chapter XII, “Grooving, Applicati 
ciples of lubrication. It is with the object of Lubricants, and Materials for Bear 
of remedying this situation that the book  Construetion,” and Chapter XIII, ‘Ball 
under review was written, we are informed Roller, and Needle Bearings.” 
by the editor. 





LUBRICATION, by Arthur Edwin Nor- The major part‘of the book is devoted A.S.T.M. STANDARDS ON COPE 
ton, late Gordon McKay Professor of Ap to the hydrodynamic theory ot bearing ALLOYS. Published by the American So 
plied Mechanics at Harvard University. lubrication, which is developed from the ciety for Testing Material, 260 So. Bro 
Kidited ty J. RR. Muenger. Published by simple concepts of viscosity and = equili Street, Philadelphia, Pa. 
VeGraw-Hill Book Company, Neu York, brium, Equations for the perbormatice ofr This 385-page book sives m theii latesg 
kK. -¥ \arious types of bearings are developed. ®pproved form, all A.S.T.M. standa Is og 
This bovk deals mainly with the sciei This, of course, involves the use of higher copper and copper alloys covering cast 
tific principles of lubrication. A study of mathematics, but the results arrived at Wrought material, alloys used for electrical 
these principles is of great importance at «always are in the form of simple algebraic conductors, and non-ferrous metals use 
present when rubbing speeds and bearing equations, and their application to practical ' Copper alloys. Published PRGCE =| 
loadings are being increased to obtain problems is generally illusirated by inumeri- nsorship of A.S.T.M. ¢ ommittees 5-1 on 
greater performance from machines of cal examples. While the eartier chapters Copper and Copper Alloy Wires for Elecg 
given bulk and weight Many papers on are devoted mainly to theory, the later ‘ical Conductors, —B-2 sly _Non-] errous 
lubrication topies are constantly being read ones deal with practical probteins Thus Metals and Alloys, and b-5) on ‘opp 
before engineering societies, but the eduen Chapter NI is headed “Thermal  lquili- nd Copper Alloys, the book prov ies it 
convenient form specifications wide used 
throughout industry and by the Cover. 

. sa ta ment in connection with the war effor; 
Important features in the new publication 
are the emergency alternate provisiois and 
emergency specifications to aid in expedit- 
ing procurement. Copies of the book ¢ 
be obtained from A.S.T.M. headquarters 
$2.25 


Atomic-Hydrogen Welding 


Atomic-hydrogen are welding is the 
result of research work in the early 
1920’s by Dr. Irving Langmuir, Gen- 
eral Electric research chemist and 
Nobel prize winner. It differs from 
the ordinary are-welding process i 
that the are is maintained between two 
electrodes rather than between one 
electrode and the work. 3ecause the 
location of the are can be controlled 
and because the are has no tendency to 


For the Right Solution— 
the First Time 


CALL A STERLING 
PISTON SPECIALIST 


For years Sterling Engineers have been leading the | 


field in designing pistons that contribute to better 





motor performance. These exclusive designs pro- 


duced under patented molding processes give bet- 


Welding Supercharger Nozzle Box 


ter, more uniform pistons. : as 
; P blow the molten metal out of the joint 


extremely precise control of metal fu- 


sion is afforded. 
STERLING ALUMINUM PRODUCTS The process employs a_ stream 0 





Incorporated St. Louis, Mo. hydrogen gas in which a change © 
Go: molecular state enables the arc to heal 
‘ “Us the work to be welded at a high rat 


~ * of speed. This change, the breaking 
a a 


down of ordinary hydrogen into th 


owns atomic state, gives the process iis name 
Hydrogen excludes oxygen and othe 

Fe | gases which would combine with moltel 
L metal to form oxides and other :mpul 

mse ale 


ties. The deposit is uniform, den: 
PISTONS cleat 


free from pinholes, providing 
weld surface which is smooth and eas! 
te finish. — 
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ES — “sabotage” is ever present even with every ma- 

chine running smoothly — in step with the swift pace 
of wartime production — “Sabotage” in the form of excess 
wear in closely fitted parts — bearings — gear trains, And 
wear quickly shortens the production life of the machine 





tool — impairs accuracy — takes it out of action. 


Such wear is most likely to occur under the peak loads of 





high production, unless the machine tool is equipped with 
self protection — adequate and automatic lubrication of 
all vital parts. 





Automatic lubrication in Milwaukee Milling Machines is 
assured by pressure pumps in the column and knee of 
horizontal machines and in the sliding head of vertical 
machines. Only a minimum of attention is need- 
ed to keep the machineat full lubricating efficiency. 
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Machinability of NE Steels 


(Continued from page 52) 


the AISI or SAE steels replaced, if the 
hardness is the same. 

The preceding data on the machin- 
ability of the 9400 series (manganese- 


silicon - chromium - nickel-molybdenum) 
steels, included in Professor Boston’s 
paper, were submitted by a steel com- 
pany engaged in cold-finishing steel: 


The Future of Induction Heating 


i N HIS paper on Future Possibilities of 

Induction Heating, Frank W. Curtis, 
chief engineer of the Van Norman Ma- 
chine Tool Co., gave a brief description 
of the process. Induction heating units 
are electrical units that convert current 
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front—with 
delivery of their precision built gauges. These Ring, 
Snap, Flush Pin and Build Up gauges all bear the 
Turner Stamp of Precision—your guarantee that they 
have been carefully inspected and approved accord- 
ing to Turner’s high standard of gauge making. 

new 
the 
our production. 
ment available, and the 


Let us fill that rush gauge order. Wire or write 


Wine or Write Your Order Today! 


TorRwer CG RIRIDING Company 


2622 HILTON RCAD ° CS ° 


from service mains into high-frequency 
current which is sent through an in- 
ductor or heating coil. The part to be 
heated is placed inside the coil, and 
when power is applied, heating of the 
workpiece is effected by high-frequency 
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EACH TURNER GAUGE BEARS 
THEIR STAMP OF PRECISION 


Turner scores a first on the 
this announcement on 


Again pro- 


fast 


plant is the 


reason why we can still 
highest 


standards, while increasing 
It houses the most modern equip- 
most experienced men to 





FERNDALE, MICH. 








currents generated in it by the indu:- 
tion coil. Water is passed through te 
induction coil while it is in use, to kep 
it cool. The coil is wound to fit tue 
contour of the work, a clearance of 
3/32 to % in. being provided. 

Two frequencies are used in indus- 
trial applications of induction heati) ¢, 
9600 and 300,000 cps. The latter fre- 
quency is obtained with spark-gap and 
oscillator-type units. An advantage of 
the high-frequency converter is thai it 
heats the work to a shallow depth only, 
which is often desirable in hardening 
operations. Another advantage of hizh- 
frequency heating is that parts of ir- 
regular shape can be heated uniformly 
around the surface. For example, if a 
gear with medium-pitch teeth is hard- 
ened, the heat pattern very definiiely 
follows the contour of the tooth, so that 
hardening can be confined to the wear- 
ing surfaces, and the toughness of the 
inner portion will not be impaired. 

For parts that are to be case-hard- 
ened by the induction-heating process, 
steels with a carbon range of 0.40-0.50 
per cent are used. Heating is confined 
to the areas to be hardened, and this 
area is quenched as required.  Prac- 
tically no scale is formed by the heat, 
warpage and deformation are neg- 
ligible, and drawing is unnecessary be- 
cause the part is not heated all through. 
It is possible to vary the hardness of a 
part by a slight change in the heating 
and quenching time cycle. 

With oil-hardening steels, provision 
is made to drop the heated piece into 
oil. With water-quenching steels a 
suitable holding fixture with a quench 
ring and an induction coil can be sup- 
plied, so that the entire hardening op- 
eration is completed with the work 
piece in one position. 

It is also possible to harden different 
sections of the same piece to different 
degrees. Thus on a certain part, year 
teeth are hardened to Rockwell C 54, 
an eccentric is hardened to Rockwell 
C 62, and clutch teeth are hardened to 
Rockwell C 57. 

Among the steels now available, 
C-1144 is perhaps best suited to induc- 
tion hardening; it contains 0.45 per cent 
carbon, 1.50 manganese, and 0.28 sul- 
fur. It will meet all requirements 
where the hardness does not need to 
exceed Rockwell C 55-C 57. Where 
greater hardness is required it is better 
to use a 50-point carbon steel. 


The author predicted that induction 
heating would find many applicatio's in 
toolroom practice before long. Fis ture 
components such as clamps, loc: ting 


blocks, studs, bushings, V-blocks, p!ng- 
ers, etc., can all be hardened by th. in- 
duction process, and generally better 
and faster than by any other provess. 
Fixture parts also can be hardened af- 
ter having been assembled to the »ase 
or body unit. 

Brazing technique also will be im- 
proved by induction heating. A flanged 
shaft, for instance, might be mad« it 
two pieces joined by induction brazing. 
In that case, the induction coil would 
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he made to surround the assembled 
jieces, Which are centralized in and 
supyorted by a fixture. A formed ring 
if brazing rod of small diameter would 
 vlaced on the flange, which when 
healed would flow into the joint be- 
ween the two parts and effect a solid 
yon l. 

Iiduction heating can be used also 
nelting metals in small charges. A 
small crucible is used, preferably of 
sraphite, around which is wound a cop- 
r-tube coil with an insulating layer 
f powdered alundum and asbestos. The 
harge, in the form of iron or steel 
hips, is placed in the crucible. Heat- 
ing a charge of from 10 to 30 lb re- 
juires from 30 to 60 mins. The high- 
frequency induction current causes 
violent agitation of the charge, which 
is particularly desirable when melting 
alloys. 


hy 


New War Plants 

Curtiss-Wright Corp. has received 
nereases totaling nearly $15,000,000 
in three different contracts with the 
Defense Plant Corp. for additional 
manufacturing facilities. One contract 
has been boosted by $13,000,000 for 
plant facilities in New York State, 
making the over-all commitment $48,- 
(00,000, while another New York State 
contract has been increased by $1,000,- 
000, bringing the total commitment to 
$5,300,000. An increase in a Missouri 
contract for $875,000 has been ap- 
proved, upping the total to $23,750,000. 

Briggs Mfg. Co. has completed 

agreements for $1,700,000 for addi- 
tional equipment for plants in Michi- 
gan and Indiana. Murray Corp. of 
America has been allotted $1,400,000 
for additional plant facilities in Michi- 
gan, making the total commitment 
$4,235,000. General Motors Corp. has 
been granted an increase of $1,350,000 
for facilities for a Michigan plant, the 
contract now totaling $1,750,000. Ford 
Motor Co. has been allowed an _ in- 
crease of $365,000 for facilities in 
Michigan, increasing the total commit- 
men! to $79,000,000. 
Douglas Aircraft Co., Inc., has been 
alloved two increases in contracts for 
Cali ornia plants, one for $185,000 up- 
piny the over-all commitment to $10,- 
800.:00 and another for $90,000 bring- 
ine he total contract to $725,000. Ohio 
Crankshaft Co. has been granted an in- 
crease of $875,000 for additional equip- 
men for an Ohio plant, boosting the 
totai contract to $8,900,000. Inter-State 
Airc:aft & Engineering Corp. has been 
allot'ed $500,000 for additional facili- 
ties in Illinois, raising the total com- 
mitment to $1,420,000. 

King-Seeley Corp., Ann Arbor, Mich., 
will open a factory in Grand Rapids to 
accommodate increasing production 
schedules. The manpower shortage in 
Ann Arbor made the move to Grand 
Rapids necessary. 














A pri 15, 1943 When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 93 











New Production Equipment 


(Continued from page 45) 


to thermal shock. It will withstand 
continuous operating temperatures of 
650 degrees Fahrenheit and an _ in- 
stantaneous thermal shock of 400 to 
500 degrees. 

The joining problem is compara- 
tively simple since the glass is made 
in large sheets; and on all tanks of 
medium size nothing but the corners 
are involved. All joints are accurately 
ground so that they resemble, in a 
sense, the ground stopper of a chemist’s 
bottle. In addition, use is made of a 


joining material developed especially 
by the Company’s research laboratory 
for this purpose. The entire tank is 
usually surrounded by a wooden frame 


work filled with a compound. This 
frame serves as insurance against 


leaks and as protection against severe 
physical blows. 


ESIGNED to widen its field of 
application over previous ma- 
chines, a new Automatic Checking 
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AUTOMOTIVE 
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tion engine 


increased 


than-air machines. 


A CHILTON 
Chestnut & 56th Sts. 








INDUSTRIES 
Reaches 2 Important Fields | 


Automotive and Aviation Industries is the indus- 


trial authority in the automotive and aviation 


The leading authority on the internal combus- 
since 1895, it 
its editorial treatment of aviation 


subjects since the beginnings of the heavier- 


Today Automotive and Aviation Industries, with 
a regular twice-a-month readership of more 
than 40,000, has in excess of 4,000 readers 


in leading aviation plants. 


More and more men in aviation are subscribing 


to Automotive and Aviation Industries every 


, | 
day. More and more manufacturers are adver- 
tising to them through this leading publication. 
Thus, both the automotive and aviation indus- 


trial fields may now be reached through this 


single medium—and at a single advertising cost. 


AUTOMOTIVE and AVIATION INDUSTRIES 


© 


and AVIATION 


has consistently 


Publication 





Philadelphia, Pa. 
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Model B Checking 


Automatic 
Recorder 


Recorder, designated as the Mode! B, 
is now being offered by Michigan Tool 
Company, Detroit, Mich. The new 
recorder is designed for use with 
Michigan Sine-Line lead and _ involute 
checkers and makes permanent chart 


records of involute tooth forms and 
leads. 
Once installed, however, it can be 


applied to a variety of miscellaneous 
checking operations. Thus it can be 
utilized to record variations in dimen- 
sions of thread forms, to surface check- 
ing with parallels and to other check- 
ing operations wherein a precise record 
of dimensions is desired. 

Only simple changes need be made 
to provide the required electrical con- 
nections between the measuring umt 
and the recorder. 

Operation of the recorder is based 
upon the use of synchronous devices. 
One is located in the recorder and an- 


Chelsea Fume Exhauster 



































Centrifugal type fume exhaus‘r 
made by the Chelsea Fan & Blow °r 
Co., Inc. Fumes, gases, dust, ; !- 
ings and grinding compounds c: 
not come in contact with the mot. r-. 
The adapters are interchangea! ‘e 
and can be used for suction °F 
blowing as desired. 
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TO PROGRESS 


The world’s best brains are hard at work today devel- 
oping new materials and processes. Created for present 
urgent needs, these are the elements of progress for 
years to come. 

Action of this prelude to progress unfolds as rapidly 
as machines can be built to give form and substance to 
the products of American brainpower. Clearing Presses, 
built to do specific jobs, play no small roles. The ability 
to originate construction features which result in more 
precise presses of greatly increased productivity— plus 
unexcelled facilities for building presses of all types and 
sizes—have won for Clearing Machine Corporation pre- 
eminence in its field today. 

When you who do the planning for industry's progress 
begin charting the course that progress is to take, put 
this talent to work for you. Consult with Clearing now 
on problems of “shapes of things to come.” 


CLEARING MACHINE CORPORATIO'N 
6499 W. 65th St., Chicago, Illinois 


































A 300 ton capacity Clearing Mechanical Press 
brings important accuracy and speed to cupping 
operations in the manufacture of 40 mm cartridge 
cases. It's one of a battery of presses used to 
speed up this phase of war production. 









“FOR SHAPES OF THINGS TO COME ANNISTA\ 


LEARING 


ECHANICAL AND HYDRAULIC PRESSES 


other installed on a bracket in the base 
of the gear checker, or other type of 
measuring device. Any motion im- 
parted to the checker is automatically 
multiplied and duplicated in the re- 





corder through electrical 


between the two units. 


POLISHING lathe 
« porates a clearance hole through 
the entire machine is now being pro- 
Machine Tool 
Co., of Hawthorne, California. This 
feature permits polishing a portion of 
a long piece of work 
maximum capacity of the lathe. 


duced by the Crozier 


connections 


that incor- 


up to the 








ANOTHER NEW ENGINEERING DEVELOPMENT 
by WHEEL TRUEING TOOL COMPANY... 


Hew “ype Vhnead Grinding Diamond Toots 
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Equally effective in forming the 

wheel that grinds Whitworth, But- 

tress, Acme, or any other Special 
or Standard Thread. 


Here’s the pay-off: Gets the form 
quicker, holds it longer (much longer), does 
it faster, can be delivered sooner, serviced 
faster. Why? Because we have found out how 
to take advantage of diamond characteristics 
never before utilized. In one plant, production 
was increased 500% and the cost of each 
piece reduced 75%. In another plant, origi- 
nal production of 8 units per machine per 
day was increased to 80 units with no 
change except the use of these new type tools. 
But, the best proof is to try them yourself. 


Tell us exactly what you want to do—We will 
furnish the TOOL TO DO IT 
BETTER ... FASTER... at LOWER COST 


WHEEL TRUEING 


TOOL COMPANY 


DETROIT, MICH. 











Work can be loaded and unloade:! 
while the spindle is rotating. Positive 
Gpening and closing of the collet 
provided through a double-face ca 
operating mechanism which is harden: 
and precision ground. Adjustmen 
are made on the Crozier Polishiny 
Lathe without the use of any tools; 
turning the hand grips will tighten 
loosen collet tension. 

A switch and mechanical brake con- 
trol makes the machine adaptable to 
work which can be loaded better when 
the spindle is stationary. This control 
lever first cuts off the power from the 
motor and then applies a molded dise- 
type brake facing against a cast iron 
flange. The machine is offered in 
fourteen models varying in horsepower, 
capacity and arrangement for collets 
or chucks. 


Le S 


BASIC drill jig unit, known as 
a the Parlee Universal Drill Jig, is 
offered by Earl C. Parkhurst, Ingle- 
wood, Cal. It is constructed of cast 
nickle iron, normalized, with top, bot- 
tom and both sides of jig frame and 





Parlee Universal Drill Jig 


cover finished. The quick opening and 
locking device acts as a handle during 
drilling. Seven standard sizes are 
available, from 1% in. by 2 in. to 3 in. 
by 11 in. Special sizes and heigiits 
will be made to order. 


EMPCO PRODUCTS, Ine., Bed- 
ford, Ohio, is offering a_ small 
heavy-duty grinder for internal, °x- 
ternal and face grinding on _ latve, 





Lempco Tool Post Grinder 
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Cannon Connectors, used wherever electrical 
connections must be made quickly, safely and 
securely, now serve as the means for connect- 
ing che many electrical circuits used in the con- 
trol and operation of the weapons of war. 


\’hen the war is won, these same Cannon 





RY BUY WAR BONDS AND STAMPS 





{ pri > 1943 





Connectors will again be available for peace- 
time consumers on a host of electrical devices 
not even dreamed of now. And, having passed 
the rigorous tests of war, they will assure even 
a higher degree of dependable performance un- 


der the less strenuous demands of peaceful living. 


CANNON ELECTRIC 


Cannon Electric Development Company, Los Angeles, California 


Canadian Factory and Engineering Office: Cannon Electric Company, Limited, Toronto, Canada 


Representatives in principal cities —consult your local telephone book 
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shaper, planer, miller or bench. It is 
called the Model TPG, and features a 
quill adjustment which provides the 
equivalent of two different length 
quills, as the quills and motor may be 
shifted lengthwise as much as 2 inches. 
This feature is said to save time on 
jobs that require different quill lengths. 


The motor is % h.p. universal type, 
and a two-step vee pulley provides 
spindle speeds of 6000 and_ 13,000 
p.m. 


HE Acromark Company, Elizabeth, 
N. J., is now making their Acro- 
also in a 


marker bench-type foot 





Foot Operated Acromarker 


VULCAN 


lleat Treating 
FURNACES 





For Fast, Accurate Production 
on Aircraft Parts and Tools 


Because of the speed, accuracy and uniformity with which heat 
treating is accomplished in furnaces built by VULCAN, plants 
using them on critical war contracts are finding it easier to con- 
sistently meet delivery and quality requirements. A number of suc- 
cessful installations for the treating of aircraft parts and tools, pro- 
vides the background for the “know how” cooperation you will 
receive from VULCAN engineers in determining the right equip- 


ment for your specific needs. 


The electrically heated Salt Bath Furnace illustrated above, is 
equipped with immersion heaters inside the pot. Can be furnished 
with radiation type heaters outside the pot, or immersed electrodes | 


without pot; also oil or gas fired. 
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YALE 


The Yale KM 30-2 Telescopic Lift 
Tilting Fork Truck. 


operated model. This machine was 
formerly operated by screw pressure 
from a hand lever, which did not leave 
both hands free for feeding and in- 
dexing. A multiple lever arrangement 
develops pressure equal to that de- 
veloped by the hand lever. The machine 
carries all the letters of the alphabet 
and a full set of figures in the die 
head. 





| RETURN TRAP 
AND CHECK VALVE 
| 


INCHES AND TENTHS 
SCALE ON RIGHT 


| REMOVABLE 
| SCALE ON LEFT 


| GHAMBER FOR 

| EXTRA SCALES 
AND ACCESS TO 
REMOVABLE SCALES 


ooo 


RED LINE GLASS 
TUBE 


PLATE GLASS PRO- 
TECTION COVER 


FRONT ZERO AD- 
JUSTMENT SCREW 





WELL 


Although custom-built, VULCAN Furnaces cost no more | 


than furnaces of 


obligation. 


Ve 






1783 CHERRY STREET, PHILADELPHIA, PA. 
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standard design. 
gineering department regarding your requirements. 


VULCAN CORPORATION 


Consult our en- 


No 


" 
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PANEL MOUNTING ——>€ 


BENCH MOUNTING <=> 


625 Old Colony Building, ° 





HE Model KM30-2 center contro 

scopic lift tilting fork truck is the 
latest development in self loading ma- 
terials handling equipment produce4 by 
The Yale & Towne Mfg. Co., Phil :del- 
phia, Pa. It has a lifting capacity of 
2000 lbs. and handles loads up t» 4 
in. long. The maximum fork height js 
71% in. using single lift, and 12: in. 
using telescopic lift. Overall leng’h js 
98 in., and height is 83 in. The truck 
has four speeds forward and reverse, 
the maximum being 5.3 miles per hour 
with full load. 





Firestone Tire & Rubber Company 
has started production of war tires 
for farm tractors, using reclaimed 
rubber. The new tires are available 
in sizes and tread designs for both 


front and rear wheels. 



















Trimount Mulfti-scale 
MANOMETER 
For Checking: 
AIR SPEED INDICATORS 
MILES PER HOUR 
KNOTS PER HOUR, ETC. 


HIS new multi-removable 

scale well type manometer 
incorporates a chamber at the 
rear to hold reserve supply of 
scales. Any scale reading may 
be made by inserting the de- 
sired scale in the instrument. 
The instrument incorporates @ 
front scale adjustment; is of 
fully enclosed type construc- 
tion, with red lined heavy wall 
pyrex tubing and externé! re- 
turn trap and check valve pre- 
venting blow-over of indicating 
fluid. 











Inches and tenths scale 0° one 

side and removable ai: craft 

scale on the other. For ench 

or front of panel mou” ting. 

For complete data and p ‘ces, 

write today. Ask for Ca’ :log. 

oun 

Chicago, Ill: s0is 

{IES 
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McQUAY-NORRIS 


ALTINIZED 


PISTON RINGS 


PISTONS..PINS.. 


HARDENED & GROUND PARTS, 


McQuay-Norris, a pioneer manufacturer of parts in 
the automotive field, is devoting itself in increasing 
measure to the aviation industry. Our Aircraft 
Division projects the McQuay-Norris policy of 
clinical research into this important field with the 
result that we are continually adding to available 
parts, technical assistance and research experience. 


Your inquiries are invited. 


PARTS FOR 
AIRCRAFT ENGINES 
Piston Rings 
Oil.Sealing Rings 
Supercharger Rings 
Carburetor Parts 
Machined Aluminum Pistons 

Piston Pins) 
Counterweight Cheek Pins 
Machined Magnesium Parts 
Cylinder Hold Down Nuts 
Hardened and Ground Parts 


PARTS FOR 
PROPELLER ASSEMBLY 


Machined Paanesivm Parts 






MAINTENANCE OF / 


Pistons for 
Compressor 

Piston Rings for Oxygen — 
Compressor 


i » Pins for Oxygen Compressor 
‘Pistons for Air Compressor 






Pins for Air Compressor 
iston Rings for Air 
Compressor 


LANDING GEAR PARTS 
Machined Aluminum Pistons 
Piston Rings 
Hardened and Ground Parts 


PRECISION WORKERS IN IRON, STEEL, ALUMINUM, BRONZE, MAGNESIUM 
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Absentee Problem 


(Continued from page 54) 


have 
cent 


cut absenteeism from over 7 per 
late in 1942 to 6.2 per cent in 
January and to an even lower figure in 
February. In one plant the rate dropped 
from 6.1 to 4.3 per cent. Approaches to 
the problem are varied. One company 
permits all employes with perfect four- 
week attendance records to participate 
in a monthly drawing contest, with 73 
prizes aggregating $10,000. This cut 
job absences 30 per cent in a single 
month. Another company has an inten- 
sive poster and chart system showing 





the number absent each day, the results 
of the absences and the results possible 
with full attendance. A third company 
sends uniformed plant protection men 
to interview absentees after three days 
off, while visiting nurses call on sick 
employes. 

One big plant requires a worker ab- 
sent three consecutive days to report in 
writing the reason, dates and whether 
a doctor was in attendance. A “visual 


reprimand” is mailed to all unreported 
Saturday 


and 


Monday absentees and 


HOT and 
COLD 


For more than two years, we at Atlas 
have been giving our best in the great 


war push. 


And now that results are b 


show, we are more ea 
ith the 
nd 


follow through 
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down the n 
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over over there. 
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will 


eam and thunder 


id¢ghe 
St rs, the fierce heat and 
osour furnaces, we are in the thick 


Ny 
f“fhings and we won't 


let up till it’s 





the number absent each 
by departments. On the 
an unreported absence, 
pany sends a telegram, signed by the 
foreman, appealing to the employe’s 
patriotism. After five days’ unreported 
absence, a worker is sent a registered 
letter requiring him to make an inime- 
diate report or be fired. Another plant 
employs charts captioned “Holidays fo 
Hitler” and others in similar vein. 
The airframe company with the jow- 
est absentee rates—5.2 per cent for 
women and 3.2 per cent for men—-viives 
all new employes a two-hour induction 
tour of operations in the entire plant. 
Telephone or telegraph is used to con- 
tact absentees. Time to fill out absence 
reports and visit the medical depart- 
ment is deducted from employes’ pay. 
Other steps being studied by the air- 
craft industry to reduce absenteeism 
include changing payday from Friday 
to Saturday to prevent Saturday ab- 
sences, re-arrangement of the work 
week to allow workers to attend to 
personal affairs on weekdays and part- 
time shifts and vacations as a reward 
for perfect attendance. The Aircraft 
Council warned its members that stimu- 
lating worker morale through special 
campaigns may be wasted effort if basic 
causes of absenteeism are not con- 
trolled. In Cleveland the absence rate 
rose from 4.8 per cent in January to 
6.3 per cent in mid-February despite a 


day is posted 
second dav of 
another com- 





special campaign in the plants. Also, 
three factors will continue to work 


against an overall percentage reduction 
in the ratio of absenteeism—increasing 
ratio of women employes, increased 
employment of older and_ physically 
handicapped workers and an increasing 
ratio of totally inexperienced workers. 

Stewart-Warner Corp. has cut absen- 
teeism from 15 per cent in the summer 
of 1942 to 4% per cent through posters 
listing absentees as helping the Axis, 
signed cards giving reasons for absence, 
doctor’s certificates required in case of 
illness and personal talks with per- 
sonnel experts. Eastern Aircraft Di- 
vision of General Motors reduced ab- 
senteeism in its Linden, N. J., plant 
from 10 to 3.2 per cent, emphasizing 
special provisions for the plant’s wo- 
men workers. 

A novel experiment in aequainting 
factory workers with the training and 
hardships that soldiers in the U. %. 
Army undergo was successfully con- 
ducted recently when 230 delemates 
from UAW-CIO locals in Michigan, 
Ohio, Indiana and Illinois spent three 
days of military routine with the 83rd 
Division at Camp Atterbury, Ind. The 
purpose of the trip, arranged by Walter 
Reuther, UAW-CIO vice-president, in 
cooperation with the War Dept., was to 
familiarize the labor with Army camp 
life. The union men lived for three 
days with the troops, participating in 
field maneuvers and obeying army dis- 
cipline. They returned home blistered, 
bruised, and fagged out but greatly im- 
pressed. To show their appreciation 

(Turn to page 139, please) 
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